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ABSTRACT 



For producing mail pieces in a mail production apparatus, 
starting from ptiysical postal items, a required operating 
condition of the mail production apparatus is determined. At 
least one physical property to be realized manually of the 
required operating condition is determined and at least one 
current physical property of a current condition of the mail 
production apparatus is registered. A difference between the 
at least one current physical property and the at least one 
physical property to be realized manually of said required 
operating condition is determined and an associated indica- 
tion is represented in humanly perceptible form. In response, 
the at least one current physical property is changed, such 
that the difference is removed. Next, with the mail produc- 
tion apparatus in the required operating condition, at least 
one mail piece is assembled from physical postal items. Also 
described are computer software and an apparatus for use 
with this method. 
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PRODUCTION OF MAIL PIECES AND 
PREPARATIONS THEREFOR 

HELD AND BACKGROUND OF THE 
INVENTION 

[0001] The invention relates to a method and an apparatus 
for producing mail pieces in a mail production apparatus, 
starting from physical postal items. The invention further 
relates to a computer program for programming an apparatus 
for practicing such a method. 

[0002] Mail production apparatuses known from practice, 
of the Neopost SI-72 type, arc arranged for indicating what 
paper lengths for producing mail pieces under a particular 
system setting need to be present in which feeder stations. 

[0003] However, due to the mail produdng apparatuses 
being frequently operated by temporary personnel with litde 
experience, the problem occurs that during the preparations 
of the mail producing apparatus prior to the production of a 
mail piece or, as is more usual, a series of mail pieces under 
a predetermined system setting, problems arise in that the 
operator fails to see what needs to be done to bring the 
apparatus in the required condition of use, or makes mis- 
takes. 

SUMMARY OF THE INVENTION 

[0004] The invention has for its object to provide a method 
whereby preparing a mail production apparatus is simplified 
and the chance of errors is reduced. To that end, the 
invention provides a method for producing mail pieces in a 
mail production apparatus, starting from physical postal 
items, comprising: selecting a required operating condition 
of the mail production apparams applying to the production 
of al least one mail piece; determining at least one physical 
property to be realized manually of the required operating 
condition; registering at least one current physical property 
of a current condition of the mail production apparatus; 
determining a difference between the at least one current 
physical property and the at least one property to be realized 
manually of the required operating condition; representing 
an indication associated with the difference in a humanly 
perceptible form: manually changing the at least one current 
physical property, such that the difference is removed; and 
assembling the at least one mail piece from physical postal 
items with the mail production apparatus in the required 
operating condition. 

[0005] As at least one physical property of the required 
operating condition that is to be manually realized is deter- 
mined; at least one current physical property of a current 
condition of the mail production apparatus is registered; a 
difference between the at least one current physical property 
and the at least one, only manually realizable property of the 
required operating condition is determined; and an indica- 
tion associated with the difference is represented in humanly 
perceptible form, the operator of the production apparatus 
does not himself need to determine the settings to be 
changed, but he can simply sec what differences there are 
between the current condition of the apparatus and the 
required operating condition of the apparatus, or at least 
which actions are to he performed for bringing the mail 
production apparatus from the current condition into the 
required operating condition. 



[0006] The invention further provides a computer program 
for supporting manual preparatory operations for opcration- 
alizing a mail production apparatus, comprising instructions 
for: determining data regarding a required operating condi- 
tion applying to the production of at least one mail piece; 
determining at least one physical property to be realized 
manually of said required operating condition; registering at 
least one ctirrent physical property of a current condition of 
the mail production apparatus; determining a difference 
between the at least one current physical property and the at 
least one property to be realized manually of the required 
operating condition; and causing an indication associated 
with the difference to be represented in humanly perceptible 
form. In accordance with such a computer program, a mail 
production apparatus can be controlled for practicing the 
method according to the invention. 

[0007] The invention further provides a mail production 
apparatus for producing mail pieces, starting im physical 
postal items, comprising: at least one finishing assembly for 
producing physical mail pieces; a sensor for registering a 
current physical property of a current condition of the at 
least one finishing assembly; representation means, and a 
control structure communicatively linked with the finishing 
assembly, the sensor and the representation mess, the control 
structure being provided with code for determining data 
regarding a requited operating condition applying to the 
production of at least one mail piece; determining at least 
one physical property to be realized manually of the required 
operating condition; causing at least one current physical 
property of a current condition of the fishing assembly to be 
registered; determining a difference between the at least one 
current physical property and the at least one property to be 
realized manually of the required operating condition; caus- 
ing an indication associated with the difference to be rep- 
resented by the representation means; and causing the at 
least one mail piece to be composed by the finishing 
assembly in the operating condition. Such an apparatus is 
specifically arranged for practicing the method according to 
the invention. 

[0008] Particularly advantageous embodiments of the 
invention are laid down in the depending claims. 

[0009] Further details and aspects of the invention will be 
discussed with reference to the figures shown in the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

[0010] FIG. 1 is a cutaway schematic side elevation of a 
system according to an exemplary embodiment of the inven- 
tion. 

[0011] FIG. 2 is a tow diagram representing an example of 
a method according to the invention. 

DETAILED DESCRIPTION 

[0012] In the following, the invention will be further 
elucidated on the basis of the example of an apparatus 
according to the invention shown in FIG. 1. 

[0013] The apparatus shown in FIG. 1 has a finishing 
assembly for producing mail pieces. The finishing assembly 
is equipped with a number of feeder stations for feeding 
docimients. In the apparatus^ these are designed as document 
feeder stations 1 for feedings documents 20, 21, 23. The 
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apparatus further comprises a printer 2 for printing sheets 25 
and feeding printed sheets, and envelope feeder stations 34, 
35 for feeding envelopes. 

[0014] The fast feeder stations 1 are designed as document 
feeder stations. Each of the document feeder stations 1 has 
an associated tray 5 for holding insert documents to be 
supplied. For feeding the inserts, the feeder stations are each 
provided with a feed roller 6, a separation roller 7, a 
transport roller 8 and a pair of delivery rollers 9. An example 
of a separation provision suitable for use in feeder stations 

1 according to the exemplary embodiment shown is 
described in more detail in U.S. Pat. No. 5^62,037, which 
is hereby referred to. 

[0015] A position of the finding assembly designated 1' is 
empty, apart firom delivery rollers serving for feed-through 
of documents whidi are to be passed from upstream feeder 
stations along that position 1*. At this position 1', for instance 
the same feeder station as the feeder stations 1 can be placed, 
but also a special feeder station or a station for carrying out 
special operations, such as stamping passing documents or 
providing these with a sticker, a sachet or a plastic card. 

[0016] The printer 2 is provided with a tray 10 for sheets 
26 to be printeid and a pair of delivery rollers U for each time 
delivering a printed sheet at a suitable moment. The printer 

2 is further designed and positioned such that the printing of 
a sheet in each case is completed before the sheet reaches a 
waiting position between the delivery rolleis 11. 

[0017] The feeder stations 1 and the printer 2 link up with 
a feed track 3 having a series of opposite transport rollers 12, 
13, 14. 

[0018] The apparatus shown further comprises an aligning 
station 16 for aUgniug documents belonging to a set and any 
other postal items, to form a stack having document edges 
substantially in alignment on one side. 

[0019] The aligning station 16 is designed as a terminal 
station with an aligning surface 19 with a stop 26 and a 
discharge track 36 in line with the aligning source 19. 
Upstream of the aligning surface, the aligning station 16 has 
transport rollers 27, 28, 29, 30 and guides 61, 62. The 
aligning surface 19 is defined by a series of rollers. 

[0020] The documents can be transported in the feeding 
direction as far as against the stop 26 and subsequently be 
discharged in the opposite direction to a folding station 32. 
The aligned document edges then form the trailing edge of 
the stack, which is advantageous in folding the stack. 

[0021] Opposite the aligning surface 19, a conveyor belt 
17 is arranged, which runs approximately parallel to the 
aligning surface 19, can exert some pressure on the aligning 
surface 19 and has a greater coefiBcient of friction relative to 
documents than docs the aligning surface 19, which more- 
over is provided with rollers for further limiting the fiction 
between documents and that surface. By driving the belt 17 
in the direction of the stop 26, documents present between 
the aligning surface 19 and the belt 17 can be urged against 
the stop 26, so that the document edges are mutually aligned 
on the side of the stop 26. 

[0022] By driving the conveyor belt 17, a document can be 
moved over the surface 19 as far as against the stop 26. A 
next document, which has been partly passed between the 
preceding docimient and the conveyor belt 17, will, moving 



over the preceding document, likewise move as far as 
against the stop 26 when the belt 17 is driven in the direction 
of the stop 26. Thus, successive documents can be aligned. 

[0023] The folding sution 32 is provided with a first and 
a second pair of folding rollers 37, 38 and 39, 40, with the 
discharge track 36 extending between the folding rollers 37, 
38 and 39, 40. Provided between the stop 26 and the folding 
rollers 37, 38 and 39, 40, respectively, are deflectors 41 and 
42 for deflecting the edge of a stack remote from the stop 26. 
Opposite a folding nip between each pair of folding rollers 
37, 38 and 39, 40 is a folding knife 43, 44 for pressing a 
deflected portion of a document or a stack of documents into 
the folding nip. 

[0024] After alignment of the documents of a stack in the 
aligning station 16, the stack is first moved against the 
feeding direction and then to the folding station 32, whereby, 
at least if the stack is to be folded, the edge of the stack 
remote from the stop 26, and a portion of the stack contigu- 
ous thereto, is deflected along a pair of folding rollers 37, 38 
or 89, 40 and the stack is subsequently pressed into a folding 
nip between the folding rollers 37, 38 or 39, 40 by one of the 
folding knives 43, 44. Thereupon the folding rollers are 
driven, so that a fold is provided in the stack. 

[0025] A folding station and folding method of the type as 
described hereinabove are described in more detail in U.S. 
Pat. No. 4,985,013, which is hereby referred to. 

[0026] Connected to the folding station 32 is an inserter 
station 33. This inserter station 33 is equipped with two trays 
34, 35 for envelopes. What can serve as a basis for such an 
inserter station is an inserter station described in more detail 
in the European patent application having publication no. 
0781671 . The inserter station has an envelope track 4 and an 
exit 18 for packaged mail pieces 

[0027] At the beginning of the setting and production 
operation represented in FIG, 2, first, in a setting phase, 
during a selection step 100, one or more properties of the 
finishing assembly are determined which are associated with 
the series of mail pieces to be produced These can be, for 
instance: the inserts 20, 21, 23 needed for the mail pieces, 
and their positions, the required type of sheets 25 to be 
printed, required type(5) of envelopes, the number of 
required feeder stations, the settings of the folding station, 
the position of the stop 26, tee presence of special stations 
at the position 1', the presence of a framing unit, etc. 

[0028] The properties can have been priorly determined 
and subsequently stored in a memory 651 linked with a 
control unit 65 of the finishing assembly. At the start of the 
operation, a set of properties (also referred to as job setting) 
that apply to the production of a mail piece or, as is more 
usual, a series of mail pieces, is selected from the memory 
by a user. If the properties of the finishing assembly for the 
kind of mail piece to be produced have not been priorly 
determined, the properties can, after being inputted, be 
stored in the memory 651, so that in a next production 
operation of the same kind of mail pieces the data regarding 
the required set of properties can be readily retrieved again. 
Determining the properties of the finishing assembly that are 
desired for a series of mail pieces and inputting the data 
involved in the memory can be done by third person, not 
being an operator, for instance a technician of the manufac- 
turer or a specially trained employee. 
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[0029] After a set of properties has been established, the 
control unit 65, in determining step 101, determines the 
physical properties thereof that are to be changed manually. 
It will be clear that automatically modifiable properties of 
the finishing assembly can be automatically modified under 
the control of the control unit 65. The properties to be 
modified manually, however, must be adapted by the opera- 
tor. Automatically modifiable properties arc known per sc 
and are therefore not discussed for the sake of brevity. The 
properties to be changed manually can be, for instance: the 
types of document that must be present in the respective 
feeder stations 1, the presence of a particular type of station 
at the position 1* and downsu^eam of the inserter machine 33, 
the size of the sheets 25 to be printed, the position of the stop 
26 and the kind of envelopes that must be present in the 
envelope feeder stations 34, 35. 

[0030] After determination step 101, the control unit 65, in 
stop 103, determines the difiference between the selected 
manually modifiable properties and current properties of a 
current condition of the finishing assembly. To that end, first, 
in step 104, the current properties of the current condition of 
the finishing assembly are registered. To that end, the 
apparatus is provided with sensors 63, 64, 70-73 linked with 
the control unit 65, which sensors can measure the quantities 
relevant for the respective property and, on the basis thereof, 
can provide signals that represent the respective properties 
to the control unit 65. As a result, the control unit 65 can 
determine the difference between the current condition and 
the required properties. 

[0031] It is also possible, however, to determine the cur- 
rent properties relying on the set of properties that applied to 
the preceding production operation (step 102). The data 
regarding the set of properties that applied during the 
preceding production operation are stored in the memory 
651 and can be retrieved therefrom by the control structure 
65 and be compared with the properties determined. Deter- 
mining the difference between the current condition and the 
required properties can thus also be done without actual 
observations, so that sensors can be saved. 

[0032] For determining postal items present in the feeder 
stations 1 and sheets present in the printer 2, a scanner 63 is 
arranged along the transport track 3, downstream of the 
feeder stations 1 and the printer 2. The stations 1 and the 
printer are controlled one by one to feed an item, and these 
are scanned by the scanner 63. Thus, only one scanner can 
sufl5c6 for scanning items from all stations 1 and the printer 
2. For observing envelope types in stations 34, 35, sensors 
72, 73 are provided. In the embodiment shown in FIG. 1, the 
sensors 72, 73 are designed as digital cameras which can 
make a recording of tee upper side of a stack of envelopes. 
The recording made by the cameras is then inputted into the 
control unit 65 and compared with images of postal item 
types as stored in the memory 651, so that the item type 
present can be determined and compared with the item type 
according to the required properties. 

[0033] In FIG. 1, further sensors 71 in the form of 
connections with several electrical contact pints are placed 
which can each detect the presence of a feeder station in the 
respective position and, on the basis of a signal received via 
the contact points, can further identify the type of feeder 
station. At the stop 26 a sensor 70 is present which deter- 



mines the position of the stop, and the folding station is 
provided with a detector which can detect the position of 
deflectors 41, 42. 

[0034] After in step 103 the difference between the 
required properties and the current properties has been 
determined, the difference determined is represented in 
representation step 105. Such representation can be done in 
any humanly perceptible form. According to this example, 
the difference is represented on a display 67. It is also 
possible, however, to provide the control structure 65 with 
a speech module and to communicate the differwice to the 
operator by way of speech via a loudspeaker 66. Commu- 
nication to the operator is then also possible without the 
operator being in the immediate vidnily of the display 67, 
which enables faster filling of the trays 5, 10, because the 
operator does not need to look at the display all the time. As 
the difference between the current condition and the prop- 
erties to be changed is displayed, the operator can readily see 
what operations he must perform to bring the apparatus in 
the condition required for the mail piece to be produced. The 
operator thus does not himself need to determine the differ- 
ences and the operations to be performed, but only needs to 
adjust the differences displayed, so that the risk of errors is 
reduced. As performing manual settings is thus simplified, 
also the necessity of automatic setting is rendered less 
urgent. As a consequence, without serious disadvantage, 
actuators for automatic setting can be saved upoa 

[0035] The finishing assembly, depending on the setting of 
the finishing assembly selected by the operator, can also 
determine which operations are to be performed for remov- 
ing the differences established in step 103 (step 106) and 
display the operations to be performed (step 107), A com- 
bination of representation step 105 and determining and 
representing the operations to be performed is also possible. 
In that case, for instance, the difference is depicted on a 
display in the form of an image of the apparatus with the 
differences highlighted and the operations to be performed 
represented in a table next to the image. 

[0036] It is also possible in each case to represent only a 
portion of the operations to be performed in the step 107 and 
subsequently, in a step 108, to determine whether any further 
operations are to be performed and, if so, to represent a next 
one of residual operations. As a result, it is checked in each 
case whether the operator has performed the operation, or at 
least has reported it as performed, and the operator only 
needs to remember and perform the step represented. 

[0037] The operator's chief actions are filling the feeder 
stations 1 and the envelope feeder stations 34, 35 with the 
correct postal item types, such as documents, inserts and 
envelope types. To prevent errors in this regard, in repre- 
senting the operations to be performed, the item types to be 
loaded can be represented. To father reduce the risk of 
errors, also the feeder station where a specific document type 
is to be entered can be represented. Such representation can 
be effected, for instance, by depicting a property of the item 
type on the display 67. This property can be, for instance, the 
appearance of the front of the document, a title of the 
document, an identification code of the document, the size of 
the document or the kind of paper of the docujnent. 

[0038] After difference step 103 and the representation 
step 105 and/or steps 106, 107 have been carried out, the 
current properties, as far as necessary, can be modified into 
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ihe required properties, and with the production apparatus 
mail pieces can be produced with the system settings deter- 
mined. 

What is claimed is 

1. A method for producing mail pieces in a mail produc- 
tion apparatus, starting from physical postal items, compris- 
ing: 

selecting a required operating condition of the mail pro- 
duction apparatus applying to the production of at least 

one mail piece; 

determining at least one physical property to be realized 
manually of said required operating condition; 

registering at least one cunent physical property of a 
current condition of said mail production apparatus; 

determining a difference between said at least one current 
physical property and said at least one property to be 
realized manually of said required operating condition; 

representing an indication associated with said difference 
in a humanly perceptible form; 

manually changing said at least one current physical 
property, such that said difference is removed; and 

composing said at least one mail piece from physical 
postal items with said mail production apparatus in said 
required operating condition 

2. A method according to claim 1, wherein at least one 
property of said current condition is determined by deter- 
mining at least one property of a direcdy preceding operat- 
ing condition. 

3. A method according to claim 1, further comprising: 

determining operations to be performed manually for 
bringing said mail production apparatus from said 
current condition into said required operating condi- 
tion; and 

4 representing said operations to be performed manually 
in a humanly perceptible form. 

4. A method according to claim 3, further comprising: 

each time after an operation has been performed, again 
register the current condition of said mail production 
apparatus; and 

representing in humanly perceptible form at least one 
residual operation of said operations to be performed. 

5. A method according to claim 1, further comprising 
determining types of physical postal items associated with 
said required operating condition; 

registering physical postal items loaded into said mail 
production apparatus; 

determining a physical postal item type of said loaded 
physical postal items; and 

determining a difference between types of physical postal 
items associated with said required operating condition 
and sad types of loaded physical postal items; 

wherein representing said difference comprises represent- 
ing at least one type of physical postal items to be 
loaded. 



6. A method according to claim 5, further comprising 
representing at least one loading position for physical postal 
items of said at least one type that are to be loaded. 

7. A method according to claim 6, wherein representing 
said at least one type of physical postal item Apes to be 
loaded is carried out by representing a property of physical 
postal items of said at least one type that are to be loaded. 

8. A method according to clam 7, wherein loaded physical 
postal items are registered by said mail production apparatus 
by scanning and registering a property of each of the types 
of baded physical postal items. 

9. A computer program for supporting manual preparatory 
operations for operationalizing a mail production apparatus, 
comprising instructions for: 

determining data regarding a requited operating condition 
applying to the production of At least one mail piece; 

determining at least one physical property to be realized 
manually of said required operating condition; 

registering at least one current physical property of a 
current condition of said mail production apparatus; 

determining a difference between said at least one current 
physical property and said at least one property to be 
realized manually of said required operating condition; 
and 

causing an indication associated with said difference to be 
represented mi humanly perceptible form. 

10. An information canier provided with machine-read- 
able data constituting a computer program according to 
claim 9. 

11. A mail production apparatus for producing mail 
pieces, starting from physical postal items, comprising: 

at least one finishing assembly for produdng physical 
mail pieces; 

a sensor for registering a current physical property of a 
current condition of said at least one finishing assem- 
bly; 

representation means; and 

a control structure communicatively linked with said 
finishing assembly, said sensor and said representation 
means, said control structure being provided with code 

for: 

determining data regarding a required operating con- 
dition applying to the production of at least one mail 
piece; 

determining at least one physical property to be real- 
ized manually of said required operating condition; 

registering at least one current physical property of a 
current condition of said finishing assembly; 

determining a difference between said at least one 
current physical property and said at least one prop- 
erty to be realized manually of said required oper- 
ating condition; 

causing an indication associated with said difference to 
be represented by the representation means; and 

causing said at least one mail piece to be composed by 
said finishing assembly in said operating condition. 
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12. Au apparatus according to claim 11, further compris- 
ing a memory structure communicatively linked with said 
control structure for storing data which represent a directly 
preceding operating condition, wherein said control struc- 
ture is further arranged for determining at least one property 
of said current condition by determining at least one prop- 
erty of said directly preceding operating condition. 

13. An apparatus according to claim 11, wherein said 
control structure is further arranged for determining opera- 
tions to be performed manually for bringing said finishing 
assembly from said current condition into said required 
operating condition and representing said operations to be 
performed with said representation means in humanly per- 
ceptible form. 

14. An apparatus according to claim 13, wherein said 
control structure is further arranged for registering the 
current condition again after the performance of one of said 
operations to be performed and representing in humanly 
perceptible form at least one residual operation of said 
operations to be performed. 

15. An apparatus according to claim 11, further compris- 
ing an item sensor communicatively linked with said control 



structure, for registering loaded physical postal items, 
wherein said control structure is further arranged for deter- 
mining physical postal item types associated with said 
required operating condition, registering loaded physical 
postal items, determining at least one type of said loaded 
physical postal items; and representing at least one type of 
physical postal items to be loaded. 

16. An apparatus according to claim 15, wherein said 
control structure is further arranged for representing with 
said representation means, in addition to the or each type of 
physical postal items to be loaded, a loading position for 
physical postal items of that type to be loaded. 

17. An apparatus according to claim 15, wherein said 
control stmcture is further arranged for representing a prop- 
erty of physical postal items of said type to be loaded, 

18. An apparatus according to claim 16, wherein said item 
sensor is arranged for registering an item property of said 
loaded physical postal items. 

* * * 4> * 
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ABSTRACT 



A method and system for processing intermixed qualified 
and non-qualified mailpieces and the like. Control docu- 
ments are produced by a data processing system and trans- 
ported to an inserter system. The inserter system inputs the 
control documents and assembles mailpieces in accordance 
with a data base of mailpiece records identified by coded 
information on the documents. When the system is config- 
ured for a mailing, nominally specified operations can be 
modified in accordance with specified conditions compris- 
ing Boolean combinations of tests of mailpiece record fields. 
In one embodiment intermixed qualified and non-qualified 
mail can be separated. 
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METHOD AND SYSTEM FOR PREPARATION OF 
MAILPBECES HAVING A CAPABILITY FOR 
PROCESSING INTERMIXED QUALIFIED AND 
NON-QUALIFIED MAILPIECES 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to the preparation of large 
mailings and the like. More particularly it relates to systems 
and apparatus for the preparation of documents and the 
assembly of miiltq>le maOpieces including such documents* 

[0002] The term "mailpieces'* as used herein means items 
intended to be delivered by a postal service or private courier 
service. Typically preparation of mailpieces includes, but is 
not limited to, printing or otherwise providing documents 
including variable information pertaining to addressees of 
the mailpieces and the assembly of such documents with 
other elements of the mailpiece. The term "assembly" as 
used herein means the execution of actions to incorporate 
the documents into mailpieces. Typically, such actions can 
include: accumulating documents with other materials such 
as preprinted inserts, folding and inserting the resulting 
accumulations into envelopes, printing addresses and other 
information on the outside of the envelopes, and franking the 
mailpiece with an appropriate postage amount. 

[0003] Inserter systems for the preparation of mailpieces 
are well known. Such systems receive documents which 
have been preprinted, typically by a data processing system, 
accumulate documents associated with particular mail- 
pieces, add inserts to the accumulation, and insert the 
accumulation into an envelope. Known inserter systems can 
also print the mailpiece envelope with an address as well as 
other information and can frank the mailpiece with a postal 
indicia for the appropriate amount of postage. Such systems 
operate at high speeds, on the order of thousands of mail- 
pieces per hour, and with low error rates, and are essential 
for production of modem mass mailings. 

[0004] While systems such as those described above have 
proven highly successful, certain disadvantages remain. 
Modem inserter systems operate at extremely high process- 
ing rates whidi require that documents, inserts and enve- 
lopes all be moved and handled at high speeds. In such 
systems it is difficult to identify mailpieces which require 
special handling. In particular it has proven difficult to 
intermix qualified and non-qualified mail in a single maOing 
job. ("Qualified** mail is mail which qualifies for special 
discounted postal rates because it has been pre-sorted and 
processed in accordance with strict postal service require- 
ments.) It is desirable to intermix qualified and non-qualified 
mail pieces since, for example, constraints in the mail 
generation software may make it necessary or desirable to 
merge two mailing lists where one list is qualified and the 
other is not. However it is critical that such a mailing not be 
delivered to the Postal Service with qualified and non- 
qualified mail intermixed since the Postal Service will reject 
such mail. 

[0005] Another, related problem is the occasional need to 
make modifications to the material printed on particular 
mailpieces within a job. For example a "Postnet" barcode 
should not be printed on a non-qualified mail piece; or a user 
may find that certain messages or slogans are not well 
received in certain cities aad/or states. Heretofore mail for 
such places would have to be handled as a special job. Such 



a special job would of course be a source of delay, and would 
als(3 increase the likelyhood of misprocesscd mailpieces. 

[0006] Thus it is an object of the subject invention to 
provide a system and method for the preparation and assem- 
bly of mailpieces which has increased flexibility for han- 
dling of intermixed mailpieces and of mailpieces which 
require modification of what is to be printed on the mailpiece 
envelope. 

BRIEF SUMMARY OF THE INVENTION 

[0007] The above object is achieved and the disadvantages 
of the prior art are overcome in accordance with the subject 
invention by means of a method and apparatus for method 
for processing of a mailing by a mail preparation system, 
where an inserter system or the like assembles said mail- 
pieces, the inserter system including a programmable con- 
troller programmed to control assembly of the mailpieces in 
accordance with information included in a mailpiece record, 
such assembly including catising at least one print field to be 
printed on an envelope for said mailpiece. The system stores 
a predetermined Boolean combination of predetermined 
tests of at least one field of the mailpiece records. The 
programmable controller controls the inserter system to 
assemble said mailpieces in accordance with the information 
in the mailpiece record and, for each of the mailpieces, prior 
to printing the print field, determines if said Boolean com- 
bination is satisfied; and if it is not satisfied, diverts the 
mailpiece. 

[0008] In accordance with one aspect of the subject inven- 
tion, a plurality of said fields of said mailpiece records are 
tested. 

[0009] In accordance with another aspect of the subject 
invention, printing of said print field is modified if said 
Boolean combination is not satisfied. 

[0010] In accordance with another aspect of the subject 
invention, said print field is suppressed if said Boolean 
combination is not satisfied. 

[0011] In accordance with another aspect of the subject 
invention, a predetermined string of alphanumeric charac- 
ters is appended to said print field if said Boolean combi- 
nation is not satisfied. 

[0012] In accordance with another aspect of the subject 
invention, the diverted mailpiece is processed as non-quali- 
fied mail. 

[0013] In accordance with another aspect of the subject 
invention, the print field includes a barcode representation of 
address informalion. 

[0014] In accordance with still another aspect of the 
subject invention an inserter system or the like assembles 
said mailpieces, the inserter system including a program- 
mable controller programmed to control assembly of the 
mailpieces in accordance with information included in a 
mailpiece record, such assembly including causing at least 
one print field to be printed on an envelope for said mail- 
piece. The system stores a predetermined Boolean combi- 
nation of predetermined tests of a plurality of fields of the 
mailpiece records. The programmable controller controls the 
inserter system to assemble said mailpieces in accordance 
with the information in the mailpiece record and, for each of 
the mailpieces, prior to printing the print field, determines if 
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the Boolean combinatioa is satisfied; and if it is not satisfied, 
modifies further processing of the mailpiece. 

[0015] In accordance with another aspect of the subject 
invention, processing of the mailpiece is modified by modi- 
fying the print field. 

[0016] In accordance with another aspect of the subject 
invention, processing of the mailpiece is modified by sup- 
pressing the print field. 

[0017] In accordance with another aspect of the subject 
invention, processing of the mailpiece is modified by 
appending a predetermined string of alphanumeric charac- 
ters to the print field. 

[0018] Other objects and advantages of the subject inven- 
tion will be apparent to those skilled in the art from 
consideration of the detailed descrq)tion set forth below and 
the attached drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 shows a schematic block diagram of an 
inserter system suitable for use in accordance with the 
subject invention. 

[0020] FIG. 2 shows a schematic block diagram of a 
system for preparing mailpieces. 

[0021] FIGS. 3 shows a flow diagram of the operation of 
the system of FIG. 2. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS OF THE SUBJECT 
INVENTION 

[0022] An inserter system suitable for \ise in accordance 
with the subject invention is shown in FIG. 1. Inserter 
system 10 includes burster/feeder 12 which inputs pre- 
printed documents in faofold form, separates the documents 
and removes and discards sprocket feed strips FS from the 
edges of the document. Each group of documents for a 
particular mailpiece includes at least control document CD. 
On control documents CD strips FS are marked with code 
BC whidi is read by scanner 14 before strips FS are 
removed. In simpler systems code BC can be a "dash code" 
of the type known for use in directly controlling inserter 
systems. In newer, more complex systems code BC can be 
a conventional bar code which serves as a pointer to a 
mailpiece record which record contains information for 
controlling the inserter; as will be more fully described 
below. In other known inserter systems, a cut sheet docu- 
ment feeder can be used in place of burster/feeder 12 and 
documents can be in cut sheet form . 

[0023] Control document CD, and any additional associ- 
ated pages P are fed from burster feeder 12 to accumulator 
16 where documents for each mailpiece are formed into 
separate accumulations A and folded. 

[0024] Accumulation A is then fed to insert stations 20A 
and 20B where preprinted inserts I are added to form 
accumulations Al and A2. Those skilled in the art will of 
course recognize that the number of such insert stations used 
will vary from application to application. 

[0025] Accumulation A2 is then fed to insertion station 22 
where it is iaserted into an envelope and sealed to form 
mailpiece MP. 



[0026] Mailpiece MP is then fed to address printer 24 
which prints address AD on the outside of the envelope. 
Depending on the size of the print field of printer 24, printer 
24 also can be used to print other information such as a 
variable return address (or other text message) RA, logo L, 
and postal barcode PBC (a barcode including address infor- 
mation such as an address zip code) on the envelope. (Those 
skilled in the art will recognize that dash codes as described 
above typically cannot include sufiScient information to 
define even address AD so that systems incorporating dash 
codes typically use window envelopes to provide addressing 
information.) 

[0027] The above described mailpiece assembly opera- 
tions are well known and need not be described further here 
for an understanding of the subject invention. 

[0028] In accordance with the subject invention, after a 
mailpiece is printed it can be diverted as an exception by 
conventional diverted 25 to exception outsort bin 27 based 
upon testing of selected fields of the mailpiece record, as 
will be described further below. In a preferred embodiment 
of the subject invention exceptions MPE can be non-quaM- 
fied mailpieces which are intermixed with qualified mail- 
pieces. Preferably, postal barcode PBC will be suppressed 
on exceptions MPE. 

[0029] Undiverted mailpiece MP is then franked with 
postal indicia F in an appropriate amount by postage meter 
28 in a conventional manner. 

[0030] System 10 also includes outstacker 30 for diverting 
mailpieces when an error is detected prior to printing of an 
address. 

[0031] As noted above, inserter systems wherein said code 
BC is a barcode which is used as a pointer to a mailpiece 
record (i.e. an electronic record associated with a mailpiece 
to be assembled) are known. By incorporating data for 
controlling assembly of mailpieces in mailpiece records an 
essentially unlimited amount of data can be associated with 
each mailpiece. Thus addresses, return addresses, logos, and 
postal bar codes can all readily specified in addition to 
specification of the number of inserts to be added at each 
insert feeder, postage amounts, etc. Systems incorporating 
such mailpiece records are described in commonly assigned 
U.S. Pat. No. 4,800,505; to: Axclrod et al.; for "MAIL 
PREPARAnON SYSTEM"; issued Jan. 24, 1989, which is 
hereby incorporated by reference. Embodiments of the sys- 
tem of U.S. Pat. No. 4,800,505 are marketed by the assignee 
of the present application under the name "Direct Connec- 
tion", described in The Direct Connection, version 1.30. 

[0032] A typical mail piece record (hereinafter sometimes 
MRDF record) which is associated with a mailpiece to be 
processed is shown in Table 1 below. 

TABLE I 



MRDF Record 



Start 


Length 


Description 


1-60 


60 


FWl Name 


61-120 


60 


Address 1 


121-180 


60 


Address 2 


181-240 


60 


Address 3 


241-300 


60 


Slreei (Primary) 
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TABLE I-oontinued 



MRDP Reconl 



Start 


Length 


Descrqstion 


301-328 


28 


aty 


329-344 


15 


State 


345-349 


S 


Zq}5 


350-353 


4 


Ijp + 4 


354-355 


2 


Zq) + 2 


356-360 


10 


Carria Route 


361-362 


2 


Presoit TVpc (EC/CC/P/R) 


363-372 


10 


Sequence # (Piece ID) 


373-379 


7 


Job ID 


380 


1 


Break 1 Flag (Y/N) 


381-382 


2 


Outsort (Bin 


383 


1 


Sealer (Y/N) 


Total 


383 




Length 







[0033] In the record shown in Table 1, bytes 1-60 specify 
the addressee's name; bytes 61-240 specify 3 lines of 
additional addressee information such as additional address- 
ees, titles, etc.; bytes 241-344 specify the address; bytes 
345-355 specify the Zip Code with either a two or four digit 
extension; bytes 356-360 specify a carrier route; bytes 
361-362 identify the type of presorting which has been 
carried out for the mailing; bytes 363-372 specify the 
mailpiece ID, which increases or decreases by one, mono- 
tonically for each mailpiece; bytes 373-379 specify the job 
or mailing in process, and with the mailpiece ID uniquely 
identify the mailpiece; byte 380 flags a break in the mailing; 
bytes 381-382 specify an outsort bin so as to identify a 
particular bin as exception outsort bin 27 or to control 
further sorting down stream (not shown); and byte 383 
specifies whether or not the mailpiece is to be sealed. 
(Though not shown in FIG. 1, sealers are conventional in 
inserter systems.) 

[0034] Other information which can be included in MRDF 
records can be information such as messages or return 
addresses or specification of the number of inserts to be 
added at each insert station. In general the information and 
formal of MRDF records is limited only by the system 
capabilities. 

[0035] FIG. 2 shows mail preparation system 40 which 
includes data processing system 42 and mailpiece assembly 
system 50. 

[0036] Data processing system 42 is programmed in a 
conventional manner to generate documents 46, which 
include control documents CD and associated documents P; 
with one control document CD and its associated documents 
P being associated with each mailpiece, wherein control 
documents CD are marked with barcode pointers to mail- 
piece records in the manner described above. In the embodi- 
ment shown, system 42 controls printer 44 to print docu- 
ments 46 directly and documents 46 are transported 
physically for assembly; however, any convenient method of 
output ant transport, such as electronic output and transmis- 
sion for remote printing, can be used and is within the 
contemplation of the subject invention. 

[0037] Data processing system 42 also generates and 
outputs a mailing control file, (hereinafter sometimes mail 
run data file, or MRDI^ which includes a plurality of 



mailpiece records, in a conventional manner. The mailpiece 
records each include a plurality of fields containing data for 
controlling assembly of the mailpiece. The mailing control 
file is communicated to mailpiece assembly system 50 
through communications link 48, which can utilize any 
convenient form of communication, such as electronic data 
communication or the physical transfer of media without 
departing firom the scope the subject invention. 

[0038] In the embodiment shown in FIG. 2, mailpiece 
assembly system 50 includes inserter systems lOA, lOB, and 
IOC, which are substantially similar to conventional inserter 
system 10 described above with reference to FIG. 1, of the 
type wherein control documents CD include a barcode 
pointer to a mailpiece record. 

[0039] Mailpiece assembly system 50 also includes con- 
trollers 52A, 526, and 52C for controlling operation of 
inserter systems lOA, lOB, and IOC in a manner whidi will 
be described more fully below. 

[0040] Mailpiece assembly system also includes file 
server 58 which manages MRDF data store 60 which stores 
mailing control files downloaded from data processing sys- 
tem 42, and which also communicates appropriate mailing 
control files to controllers 52A, B or C as mailings are 
assigned to inserter systems, as will be more fully described 
below. Server 58 also controls data store 62 whidi stores 
configuration information such as logos to be printed on 
mailpiecs, print fonts to be used and other common infor- 
mation used generally in the production of a mailing job. In 
accordance with the subject invention, data store 62 also 
stores conditions, or tests, on fields of the mailpiece record 
which condition assembly of the mailpiece, as will be further 
described below (Data stores 60 and 62 are preferably stored 
on a common storage device but are shown separately for 
ease of illustration. In general such data stores can be 
maintained on any device or system which is conveniently 
accessible without departing from the scope of the subject 
invention.) 

[0041] Mailpiece assembly system also includes manag- 
er's workstation 66, which includes display 66D and key- 
board 66K through which a site manager can access and edit 
data stores 60 and 62 and can assign mailings to various 
inserter systems. 

[0042] Communications among workstation 66, file server 
58 and controllers 52A, B and C is preferably carried out 
over conventional local area network 70 in a manner well 
understood by those skilled in the art and which need not be 
discussed further for an understanding of the subject inven- 
tion. 

[0043] Turning to FIG. 3, a high level flow diagram of the 
operation of mafl preparation system 40 in accordance with 
the method of the subject invention is shown. 

[0044] Initially, as described above with respect to FIG. 2, 
data processing system 42 generates document sets 46 for a 
mailing. Each of sets 46 corresponds to a particular mail- 
piece and includes a control document CD and any associ- 
ated pages P. Each of control documents CD includes coded 
information which is used by one of controllers 52A, S2B, 
or 52C to control corresponding inserter system lOA, lOB, 
or IOC (hereinafter assumed to be controller 52A and system 
lOA) to assemble the corresponding mailpiece. At 102 the 
document sets are transported to inserter system lOA. In the 
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embodiment shown, documents are printed locally by 
printer 44 and physically transported to system lOA, but in 
other preferred embodiments the documents can be gener- 
ated in any convenient manner such as on portable magnetic 
media, or by electronic transmission for remote printing. 
Data processing system 42 also downloads an MRDF to data 
store 60 through file server SB, As described above the 
MRDF comprises mailpiece records defining assembly of 
each mailpiece MP in the mailing, as is well known in the 
ait, and control documents CD include barcode pointers 
identifying corresponding records in a similarly well known 
manner. 

[0045] (While in the embodiment shown in FIG. 3A only 
a single mailing is described, for clarity of description, those 
skilled in the art will recognize that in many embodiments 
multiple mailings can be in process at one time.) 

[0046] When document sets 46 reach inserter system IDA 
documents 46 are input in sequence, mailpiece identification 
numbers are read at, and the MRDF in data store 60 is 
accessed to read the corresponding mailpiece record. System 
lOA then processes mailpiece MP through insertion of 
documents 46, together with any specified inserts I, into 
envelope E in accordance with the mailpiece record, as 
described above. Such initial assembly operations are well 
known to those skilled in the mailing art and need not be 
discussed further for an understanding of the subject inven- 
tion. Such initial assembly operations are described in above 
mentioned US Pat No.: 4,800,505 and commonly assigned, 
co-pending U.S. patent application Scr. No.: 09/134977; for: 
"METHOD AND SYSTEM FOR REGENERATION OF 
MISPROCESSED MAILPIECES OR THE LIKE", filed: 
Aug. 14, 1998; by: Bodie (E-765) which are hereby incor- 
porated by reference. 

[0047] (Those skilled in the art will recognize that inserter 
systems as shown in FIG. 1 comprise a series of stations 
through which partially completed mailpieces MP progress 



[0049] Initial configurations can be specified in any con- 
venient manner without departing from the scope of the 
subject invention. In one embodiment initial configuration 
information is specifically coded and input for a mailing. In 
another embodiment various configurations are stored in a 
data base and accessed in accordance with pointers in the 
MRDF. Such data bases are described in commonly 
assigned, co-pending U.S. patent application Ser. No.: 
09/124501; for: "SYSTEM, METHOD AND APPARATUS 
FOR PREPARATION MAILPIECES"; filed: Jul. 29, 1998; 
by: Hart (E-750). 

[0050] At 102 controller 52A tests to determine if there are 
any more print fields to be processed If there are, at 104 it 
determines if there are any conditions on the print field and, 
if not, returns to 102. Otherwise, at 106 conditions for the 
active print field are accessed. 

[0051] Conditions on various print fields are specified 
during initial configuration for a mailing, as described 
above. Such conditions specify particular Boolean combi- 
nations of particular tests of the contents of selected fields in 
the mailpiece record and actions to be taken if the Boolean 
conditions are not satisfied. 

[0052] In a preferred embodiment of the subject invention 
conditions on a "Postnet" print field are used to distinguish 
non-qualified mail which is intermixed with qualified mail. 
This field contains a "Postnet" barcode representation of the 
2ip code for a mailpiece as specified in the mailpiece record. 
Qualified mail includes mail which has been appropriately 
presorted and printed with a "Postnet" barcode specifying an 
extended seven or nine digit Zip code. Mailpiece records for 
quaUfied mail will have a string "EC, "CC\ or "R" in the 
Presort Type field and will have non-zero values for either 
the Zip+2 field or the Zip+4 field. An example of a condition 
on the "Postnet" field which will cause non-qualified mail to 
be outsorted and will suppress printing of the Postnet 
barcode is: 



FOR (Postnet) print field 

IF (Presort l^pe - "EC or "CX" or "R") test 1st mailpiece record field 

AND ((Z^ -I- 2 not - 0) OR (Zip -i- 4 not - 0)) test 2d mailpiece & 3jd record 

fields/form Boolean 
combination/test combination 
THEN (Print Postnet) mailpiece qualified 

ELSE (Suppress Postnet, Divert) mailpiece non-quftlified 



in sequence as they are processed. Thus, though operations 
of inserter lOA are shown with respect to a single mailpiece 
MP for simplicity and clarity of description, those skilled in 
the art will recognize that controller 52A is programmed to 
concurrently control assembly of all of mailpieces MP being 
processed by system lOA at any one time.) 

[0048] At 100 system lOA begins to build a print image to 
be printed on envelope £ of mailpiece MP in a conventional 
manner and as specified during the initial configuration of 
system lOA for the mailing. The print image comprises fixed 
print fields which are defined during initial configuration and 
are printed on all mailpieces MP (unless suppressed, as will 
be described further below), and variable print fields whose 
content is defined by the mailpiece record for each of 
mailpieces MP. 



[0053] (Hie above example is illustrative and is not 
intended to represent actual requirements of the USPS.) 

[0054] It will be readily apparent that conditions as 
described above can encompass aU Boolean combinations of 
tests on the contents of specified mailpiece record fields, 
including string matches and arithmetic tests. 

[0055] Also it should be noted that the subject invention is 
not limited to embodiments where exceptions are diverted. 
For example assume that the Springfield Massachusetts 
Little League team defeated The Springfield Illinois team to 
win the Little League World Series and that the mailer 
wishes to print congratulations on the mailpiece envelopes. 
Such a message might be misunderstood outside Massachu- 
setts and resented in Springfield Illinois. Printing of a 
''Message" print field might be conditioned as follows: 
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[0056] FOR: (Message) 

[0057] IF {Cily-"Sprmgfielcr') 
[0058] AND (Stateo^'Massadiiisetts" or "Mass" or 

[0059] THEN (Print "CONGRATULAnONS TO 
OUR SPRINGFIELD CUSTOMERS ON YOUR 
VICrORY'O 

[0060] ELSE ( Suppress Message) 

[0061] It will be apparent from the above example that 
conditions on multiple mailpicce record fields allow a pre- 
cession of control of mailpiece assembly unavailable in the 
prior art. 

[0062] (A "Direct Connections" production mail system 
having a capability to suppress printing of a print field based 
on the content of a singe MRDF field has been marketed by 
the assignee of the present application more than one year 
prior to the filing date of the present application. However 
the capabilities of this system were limited in that only 
single field could be tested; thus the marketed system could 
not distinguish between Springfield Mass. and Springfield 
111. Further, the marketed system could not handle inter- 
mixed qualified and non-qualified mail.) 

[0063] Remming to FIG. 3, at 110 controller 52A deter- 
mines if there is another mailpiece record field test specified 
in conditions on the current print field. If there is, at 112 the 
specified test is conducted and the results are saved and the 
system returns to 110. When all fields specified have been 
tested, at 114 the specified Boolean combination of results is 
formed and tested at 118. If the combination is not satisfied 
the appropriate exception flag is set and the system returns 
to 102. If the combination is satisfied the system returns to 
102 directly. 

[0064] (It will be apparent to those skilled in the art that 
the choice of which mailpieccs MP are classified as excep- 
tions MPE is arbitrary; depending on whether a particular 
Boolean combination or its negation is specified.) 

[0065] When all print fields have been examined for 
specified conditions, the system goes to 122 to determine if 
any exception fiags have been set. If any exception flags are 
set, at 126 further processing is modified (e.g. by setting 
diverted 25 to divert exception MPE to bin 27) and the print 
image is modified (e.g. by suppressing the corresponding 
print field or by substituting or appending different strings in 
the print field) as specified in the conditions. Then at 128 the 
print image is completed and the system exits to complete 
processing in a conventional maimer which need not be 
described further here for an understanding of the subject 
invention. 

[0066] If no exception flags are set the system goes 
directly to 128. 

[0067] The embodiments described above and illustrated 
in the attached drawings have been given by way of example 
and illustration only. From the teachings of the present 
application those skilled in the art will readily recognize 
numerous other embodiments in accordance with the subject 
invention. Accordingly, limitations on the subject invention 
are to be found only in the claims set forth below. 



What is claimed is: 

1. A method for processing of a mailing by a mail 
preparation system, said method comprising the steps of: 

a) providing means for assembling said mailpieces, said 
assembling means including a programmable controller 
programmed to control assembly of said mailpieces in 
accordance with information included in a mailpiece 
record, said assembly including causing at least one 
print field to be printed on an envelope for said mail- 
piece; 

b) storing a predetemdined Boolean combination of pre- 
determined tests of at least one field of said mailpiece 

records; 

c) said programmable controller controlling said means 
for assembling to assemble said mailpieces in accor- 
dance with said information and, for each of said 
mailpieces, prior to printing said print field, determin- 
ing Lf said Boolean combination is satisfied; and 

d) if said Boolean combination is not satisfied, diverting 
said mailpiece. 

2. A method as described in claim 1 wherein a plurality of 
said fields of said mailpiece records are tested. 

3. A method as described in claim 1 wherein printing of 
said print field is modified if said Boolean combination is not 
satisfied. 

4. A method as described in claim 3 wherein said print 

field is suppressed. 

5. A method as described in claim 3 wherein a predeter- 
mined string of alphanumeric characters is appended to said 
print field. 

6. A method as described in claim 1 wherein said diverted 
mailpiece is processed as non-qualified mail 

7. A method as described in claim 1 wherein said print 
field includes a barcode representation of address informa- 
tion. 

8. A method as described in claim 7 wherein said print 
field is suppressed. 

9. A method for processing of a mailing by a mail 
preparation system, said method comprising the steps of: 

a) providing means for assembling said mailpieces, said 
assembling means including a programmable controller 
programmed to control assembly of said mailpieces in 
accordance with information included in a mailpiece 
record, said assembly including causing at least one 
print field to be printed on an envelope for said mail- 
piece; 

b) storing a predetermined Boolean combination of pre- 
determined tests of a plurality of fields of said mail- 
piece records; 

c) said programmable controller controlling said means 
for assembling to assemble said mailpieces in accor- 
dance with said information and, for each of said 
mailpieces, prior to printing said print field, determin- 
ing if said Boolean combination is satisfied; and 

d) if said Boolean combination is not satisfied modifying 
fiirther processing of said mailpiece. 

10. A method as described in claim 9 wherein said print 
field is modified. 

U. A method as described in claim 10 wherein said print 
field is suppressed. 
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12. A method as described in claim 11 wherein a prede- 
termined string of alphanumeric characters is appended to 
said print field. 

13. A mail preparation system, comprising: 

a) means for assembling said mailpieces, said assembling 
means including a programmable controller pro- 
grammed to control assembly of said mailpieces in 
accordance with information included in a mailpiece 
record, said assembly including causing at least one 
print field to be printed on an envelope for said mail- 
piece; 

b) a data store storing a predetermined Boolean combi- 
nation of predetermined tests of at least one field of said 
mailpiece records; 

c) a diverted for changing the path of said mailpieces; 

d) said programmable controller being programmed to: 

dl)control said means for assembling to assemble said 
mailpieces in accordance with said information; 

d2) for each of said mailpieces, prior to printing said 
print field, determine if said Boolean combination is 
satisfied; and 

d3) if said Boolean combination is not satisfied, divert 
said mailpiece. 

14. A mail preparation system as described in claim 13 
wherein said programmable controller is further pro- 
grammed to modify said print field if said Boolean combi- 
nation is not satisfied. 

15. A mail preparation system as described in claim 14 
wherein said print field is suppressed. 



16. A mail preparation system as described in claim 14 
wherein a predetermined string of alphanumeric characters 
is appended to said print field. 

17. A mail preparation system as described in claim 13 
wherein said Boolean combination is selected to identify 
non-qualified mail. 

18. A mail preparation system, comprising: 

a) means for assembling said mailpieces, said assembling 
means including a programmable controller pro- 
grammed to cootrol assembly of said mailpieces in 
accordance with information inchided in a mailpiece 
record, said assembly inchiding causing at least one 
print field to be printed on an envelope for said mail- 
piece; 

b) a data store storing a predetermined Boolean combi- 
nation of predetermined tests of a plurality of fields of 
said mailpiece records; 

c) said programmable controller being programmed to: 
cl)control said means for assembling to assemble said 

mailpieces in accordance with said information; 

c2) for each of said mailpieces, prior to printing said 
print field, determine if said Boolean combination is 
satisfied; and 

c3) if said Boolean combination is not satisfied, modify 
further processing of said mailpiece. 

19. A mail preparation system as described in claim 18 
wherein said print field is modified. 

20. A mail preparation system as described in claim 18 
wherein said print field is suppressed. 

* « « ♦ * 
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(57) ABSTRACT 

The invention is a method of establishing, and a structure 
for, a print stream job ticket. The method begins with 
receiving a unique job message identifier from a server 
client, where the identifier is representative of a particular 
print processing job. Once the identifier is received, the 
method locates a job ticket template database then attempts 
to match the received identifier with a template located in the 
database. The matching step is accomplished by plotting 
each element of the identifier to determine a set of elements 
to be mapped against a corresponding template. The iden- 
tifier is then mapped against each one of the templates to 
determine a match based upon a set of matching rules. If a 
match exists, the matched template is selected to establish a 
new job ticket. If no match exists, then the next closest 
match between the identifier and any one of the templates is 
determined to establish a match; and, then the method 
creates a new job ticket template, and endows it with a set 
of print job parameters. The job ticket structure itself is 
representative of a print stream job to be performed by the 
client server. The structure comprises a unique ticket iden- 
tifier representative of the job ticket It further comprises a 
set of jobs, each job further comprising job properties that 
define one or more attributes of a particular job. The job 
ticket additionally comprises a set of links to activate one or 
more peripheral devices for producing the print stream job. 
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METHOD AND SYSTEM OF DETERMINING 
A JOB TICKET FOR A PRINT STREAM 
DETERMINING PROCESS 

RELATED APPUCAnONS 

Reference is made to application Ser. No. 09/222,745, 
enlitled A METHOD AND SYSTEM FOR PRINT 
STREAM JOB DETERMINATION AND ANALYSIS, 
assigned to the assignee of this application and filed on even 
date herewith. 

Reference is made to application Ser. No. 09/223,348, 
entitled MESSAGE STRUCTURE FOR A PRINT 
STREAM DETERMINING AND ANALYSIS SYSTEM, 
assigned to the assignee of this application and filed on even 
date herewith. 

Reference is made to appUcation Ser. No. 09/223,304, 
entitled A METHOD OF ESTABLISHING A SET OF 
PRINT STREAM OBJECTS IN AN OBJECT ORIENTED 
ENVIRONMENT, assigned to the assignee of this applica- 
tion and filed on even date herewith. 

HELD OF THE INVENTION 

The general field of the invention is that of data 
processing, and, more specifically, print stream processing. 
In its most specific segmentation, the field is that of opti- 
mization of those devices directed to processing a print 
stream for the purpose of producing a plurality of mail- 
pieces. 

BACKGROUND OF THE INVENTION 

In the past several years, significant changes have 
occurred in the operation of high volume document produc- 
tion centers. These centers have merged traditional printing 
capabilities with maikoom production faciUties. Executives 
tasked with the management of both print and mail opera- 
tions are expected to play an ever-growing role in the 
creation and design of document centers that will deliver 
effective, high quality, and high integrity output. The current 
development and emphasis on these centers in corporations 
or regional centers has lead to the growing use of the term 
"Automated Document Factory" (hereinafter *'ADF") to 
describe consolidated printing and mail finishing operations. 

In current practice, large mailing companies tend to 
separate the process of creating documents from the process 
of manufacturing documents (mailpieces). The print center 
tasked with finishing the created document receives both 
scheduled and scheduled print jobs with a wide range of 
requirements. These print jobs are evaluated, scheduled, and 
executed in the print/finish center. 

Because the print/finish center has traditionally been 
"information systems poor," most of the work required to 
prepare or "condition" the print job for manufacturing was 
created in the business unit or print service client. Typical 
conditioning processes mclude: performing postal address 
hygiene; addkig PostNet™ barcodes; presorting mailings; 
adding inserter barcode instructions; adjusting printer paper 
size and orientation; and, adding spot color instructions. 

The manager of such a prinl/finish operation, seeking to 
maximize efficiency through optimal use of equipment and 
decision making tools, is faced with a dilemma. First, the 
decisions about the structure and management of the print/ 
finish center are generally made outside of the center; the 
decisions are generally made by the Information Systems 
(IS) group creating the print job and its associated print 
stream. Document manufacturing requests are also assigned 
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lower priorities, further limiting management control. 
Second, the hardware systems and their associated periph- 
eral devices are often souroed from different manufacturers 
so that the printers and inserters being fed by the print stream 
S are relying on differing motivators from the print su^eam. 
To help classify and organize the concept of the emerging 
print/finish center, an architecture has been developed within 
the print stream industry that is referred to as the ADF. The 
Automated Document Factory*™ architecture proposed by 
30 ihe Gartner Group of Stamford, Coim., provides a model for 
a set of processes that prepares and positions enterprises to 
manage the creation and delivery of high-volume digitized 
documents by using factory production techniques that 
appropriately and optimally mechanize document produc- 
es tion. The raw materials of production (i.e., the document 
data and preparation instructions), enter the ADF which 
transfonns them into digital documents and prepares them 
for delivery. 

The architecture for the ADF is comprised of four (4) 

^ modules; these include: input; transformation; delivery and 
preparation; and, control and reporting. Each module, or 
building block, is made up of other modules and each is 
connected by a series of interfaces, or links. 

Each of the building blocks must be linked through 

^ effective communication which includes the tracking and 
measurement of the input and output of the document 
manufacturing hardware and associated peripherals. To 
enhance productivity and cost-effectiveness of the overall 
system, systems managers need to be able to scrutinize every 
clement of the print job process to sec where improvements 
can be made. Thus, each of the modules takes on an 
increased significance when viewed with respect to their 
relationship with the overall system. 

25 There is thus a need to provide each of the modules for the 
ADF so that the structure can be self supporting and viable. 
The input module is where all of the data and instructions 
needed to transform the arriving print stream data into 
documents enters the ADF. The present invention is cur- 

^ rently being introduced to the print stream market by the 
assignee of the present invention, Pitney Bowes Inc. of 
Stamford, Conn., as the InStream™ server which is 
designed as the input module for the ADF. 

It is an object of the present invention to provide a 

45 significant sub-module that supports the input module of the 
conceptual ADF frame by describing herein the establish- 
ment and use of a job ticket. The job ticket drives the 
manufacturing process by providing the parameters for the 
job to be performed, 

50 It is a further object of the present invention to provide a 
method of optimizing the use of time and hardware perfor- 
mance in manufacturing dociunents that have been digitally 
delivered through the input module. 

SUMMARY OF THE INVENTION 

The invention is a method of establishing a job ticket 
representative of a print stream job, and the structure of the 
job ticket, to be performed by a client server. 

The method begins with the step of receiving a unique job 

60 message identifier from a server client, wherein the unique 
job message identifier is representative of a particular print 
processing job. The print processing job, in turn, further 
comprises: a printer selection routine; and/or, an inserter 
instruction set; and/or, a communication instruction set. 

65 Once the unique job message identifier is received, then the 
method locates a job ticket template database representative 
of a set of unique job message identifiers. 
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The method then attempts to match the received imlque FIG. 3 is an upper level flowchart of the method of 

job message identifier with a job ticket template Located io assembling a job tic^t v/bidb can be performed by the print 

the job ticket template database. The matching step is stream processing application. 

accomplished by plotting each elemeni of the unique mes- pjQ 4 ^ detailed flowchart of the method of assembUng 

sage identifier to identify a set of elements to be mapped 5 a job ticket by matching a unique job message idenUfier with 

agamst a corresponding job ticket template The database ^ ^ . ^^^^ j^^^ ^^^^ 
compnsmg a set of one or more job ticdcet templates is 

selected, and the unique message identifier is mapped DETAILED DESCRIPTION OF THE 

against each one of the one or more job ticket templates. The PREFERRED EMBODIMENTS 
initial job ticket template is created by a system operator to 

form a model for subsequent job tidcets created during the piQ, lAis an upper level block diagram of a host system 

ticket matching step and wherein the template is copied which is capable of providing input to, and supporting, the 

during the ticket matching step to create a new job ticket method of the present invention while further providing 

instance. It is then determined whether or not a first match output paths. 

exists between the unique message identifier and any one of _ ' • j - ^ ♦ ^ u ♦ *u 

the one or more job ticket templates. If a match exists, then 15 The system is divided mto two subsystems; these are 

the matched template is selected to establish a new job designated as document creation 10 and doomicn manu- 

ticket. However, if do match exists, then the next closest f^cturer 30 which wiU also be referred to as the Automated 

match between the unique message identifier and the any Document Factory or ADF 

one of the one or more job ticket templates is determined to Document creation 10 includes a database warehouse 
establish a second match. The match determination is based 20 market 12 which provides one or more data streams to be 
upon a set of one or more matching rules. It is important to incorporated within the document assembly at document 
note that the rules may comprise an exclusion wherein the assembly station 18. The data streams are sourced from one 
message identifier is identified as being excluded from being more databases contained within the database warehouse 
matched against the one or more templates. market 12 at the request of a document assembly routine 
If it is determined that a match exists between the received 25 within document assembly 18, The data may pass directly to 
unique job message identifier and the job ticket template; document assembly 18 or may first pass through data quality 
then the method produces a job ticket instance. And, if the enhancement routine 14. Data quality and enhancement 
match is not found to exist, then creating a new job ticket routine 14 processes data so as to prepare it for the rcquire- 
template, and endowing the new job ticket template with a ^^j^^ ^^l^ document assembly routine. If the document 
set ofprintjob parameters representative of the print stream 30 assembly routine does not require quality or enhancement 
job. processing, then the data would pass directty from the 
If a match is not determined, however, then the method database warehouse market 12 to document assembly 18. 
logs a system event. The system event initiates the creation Document assembly 18 prepares a digital document and 
of a new set of job parameters wherem the parameters transmits the document to an ADF via a digital document 
establish a job tidtet representative of the parameters, and 35 transmission 20 known as a print stream. The ADF sub- 
wherein further, the job ticket establishes a job ticket tem- ^^^^^ ^^^^ ^ ^3 document manufacturer 30. 
plate which is stored in the database of the client server. ^ ^ _ ^ _^ - 1 j 

-to. f Document manufacturer 30 receives the digital document 
The job Uckct structure itse^ is representative of a print ^^^^^^^^ 20 at the ADF input 32 and assigns a job ticket 
stream job to be performed by the client server The structure ^ ^ indicative of the print parameters 
comprises a unique Ucket identifier representative of the job 40 ^^^^ ^ the print stream. ADF input 32 wiU reject 
Ueket^ It further composes a set of one or more jobs, each ^^^^^ ^ accordance with the job ticket to various 
one of tie one or more jobs further comprising job properties ^^^^,3, fo, ^^^^^ th^ 
that define one or more attributes of a parUcular job. Tlie {e-transmission or data storage. ITie peripheral devices 
aunbutes, in mm, compnse a name, a value, and a type. ^ ^^^^^^ ^^^^ associated con- 
Hie job ticket addiuonally comprises a first set of one or 45 ^^^^^^ jg. i„seiters and their associated control sys- 
more links to a first set of one or more objects corresponding ^. ^ ^ transmission control systems 42. It 
to each one of the first set of links and wrherem the first set ^^^[j ^^^^ ^^^^^ invention is not Umited to 
of objects activate a set of one or more peripheral devices for embodiment shown, but may include any print stream 
producing the print stream job. The first set of one or more finishing jevice such as console print stream finishers, 
objects may contain a printer selecUon rouUne, an inserter 50 ^^^^ j.^^ re-trananission. or interim date quaUty 
instruction set, and/or, a communication mstrucuon set. The enhancement routines for processing the prim stream, 
job ticket further provides a second set of one or more links . .tm- ■ .11 j a - . ,1. • . ,„ ~ 
to asecond set of one or more objects corresponding to each . 7" ^2 processes and directs the pnnt stream 
one of the second set of Unks wherein the second set of ^' ^■"stanUy monitor the forces actmg on the pnnt 

. . , ^ f f^^^t-Ki.'ckj^n cc stream through control and reporting routines 34; these 

objects activate a set of one or more routines for establisnmg 55 f" . . ^ . . ^ j ; . 

, \. tu^ ^t^^Z routines will in turn mterface with scheduling module 36 to 

statistics and/or reportmg representative of the pnnt stream . «- * u * . ♦ 

. . r o x- tr promote efinciency in current or subsequent pnnt stream 

^ ' processing. 

BRIEF DESCRIPTION OF THE DRAWINGS j^^^ flG. IB there is shown a block diagram of the 

FIG. lA is an upper level block diagram of a host system 50 system of the present invention which is further broken 

which is capable of supporting the method of the present down into three (3) subsystems designated as print service 

invention. clients 50, InStream server system 60, and InStream clients 

FIG. IB is a block diagram of the system of the present 70. 

invention and is shown as three (3) subsystems. Print service clients 50 is comprised of: print servers 52 

FIG. 2 is a block diagram of a data processing system 65 which are receiving one or more print streams from 
which is representative of a system which could act as host InStream server 62 and reporting back statistical or process 

to the invention's method. data which can be used by InStream clients 70 to manage the 
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document creation process; digital document delivery sys- lYiroing to FIG. 3, there is shown an upper level flowchart 

terns 54 whidi enable high-volume mail producers to utilize of the method of assembling a job ticket which can be 

existing legacy-generated prim streams, and the images they performed by the print stream processing application. The 

contain, to further access internet billing and bill present- InSlream job ticket is a collection of parameters, attributes 

menl applications; and, finishing equipment 56 for actually 5 and processes required for the successful production of a 

producing the document defined by the print stream. documem such as a mailpiecc. Job Uckets, initially are 

, , , created manually by the systems operator and are specific to 

se^^eTsyTt^eot'TCTV ^^^^^^ °^ ^^^P^' ^^^^ ^ ' 

server system 6U via ILF/ll' sockets. ICF/IF sockets are • matching attributes. For example, a group of 

known to those skilled m the art and do not require further marketing jobs that all print on the same type of printer 

detail or explanation to fiiUy appreciate and understand the lO ^^^^^^ i^e same type of form and must be finished on the 

present invention. same type of inserter can be grouped together to form a job 

InStream server system 60 comprises InStream server 62 group. A more detailed description of the job ticket and its 

and InStream database 64. In one embodiment of the present creation is detailed in the oo-pending application referenced 

invention, InStream server 62 is a multi-threaded, concur- hereinabove. 

rent server nmning on the Win32™ platform (available from Job ticket creation is initiated at step 200 before advanc- 

Microsoft Corporation of Redmond, Wash.). InStream ing to step 202 where the job identifier is identified from the 

server 62 is implemented in the Java™ programming Ian- print stream data. Each message accompanying the print 

guagc (available fi-om Sun Microsystems, Inc. of Palo Alto, stream that an InStream client sends to the server contains a 

Calif.) and is therefore not necessarily restricted to the unique job identifier. Upon identifying the job identifier, the 

Win32 platform. Database access is provided via the ^ n^ethod advances to step 204 where the server applies 

Microsoft SOL™ server matching rules to map the identifier to a job ticket template 

„^ * , „ - (JTT). Matching rules are established in the InStream data- 

laStream clients 70 former comprises: reports 72 for jj^^ matching rules are appUed, the method 

producing print stream and finishmg reports that can be used advances to a query at step 206. 

to monitor the system determine optimal peripheral aiid ^ g 2O6 queries as to whether or not a matching JTT is 

system efficiencies or detail producUon; mventory 74 for available for the job identifier. If the response to the query 

monitoring system-wide capacity; accounting 76 for mom- uj^q » ^^^^^ method advances to step 210 where the 

toring time and expense for sub-routines or document pro- next closest match is determined as based upon the matching 

duction activities; and. user interface 78 for monitoring of niles; otherwise, if the response is "YES," then the method 

client activities. advances to a query at step 208. The query at step 208 

Now turning to FIG. 2 there is shown a block diagram of queries as to whether or not the JTT is to be excluded. The 

a data processing system which is representative of a system method allows for the exclusion of jobs from InStream 

which could act as host to the invention's method. server processing; thus, if the matching rules for a message 

The ADF server is represented by daU processing system identifier or range of identifiers indicate exclusion, then any 

110 which is based on data processor 122. Data processor 35 associated JTTs are not run. 

122 is a central processing unit (CPU) of a computer (such If the response to the query at step 208 is ''YES," then the 

as a personal computer (PC), a mid-frame (IBM AS/400), or method advances to step 210 where the next closest match 

main frame) and its associated RAM or other memory, is determined as based upon the matching rules. From step 

operating system software, and application systems which 210, the method advances to a query at step 212 which asks 

are capable of performing basic print stream processing 40 if ^ template selection has been made. If the response is 

functions (such as SmartMailer® which is available from "YES," then the method advances to step 214 where the 

Pitney Bowes Inc. of Stamford, Conn.) or more advanced InStream server provides for the automatic creation of a new 

print stream processing (such as SlreamWeaveitg) which is job ticket (JT). If the response to the query at step 208 is 

available from Pitney Bowes Inc. of Stamford, Conn.). The "NO," however, then the method advances directly to step 

base components of the data processor 122 are known in the 45 214. 

art and do not require a detailed description herein for an Returning to the query at step 212, if the response to the 

understanding of their utility and application. query is "NO/' then at step 216 a decision is made that a new 

Interoperatively connected to data processor 122 is the job ticket will not created. From step 216, the method 

application program 124 which is the basis for the present advances to step 218 where the InStream server attempts to 

application. Additionally, connected to data processor 122 50 locate an existing, matching job ticket in the database. The 

arc memory cells 132, 134, 136, and 138 which are utiUzed method then advances to step 220 where the method queries 

for saving various data streams being processed by the as to whether or not a job ticket was located in the database, 

application program 124. The mnUiple memory means of the If the response is "NO," then the method returns to step 214. 

system may be located independendy of eadi other, or may However, if the response to the query at step 220 is "YES," 

exist in co-located combinations. Varied memory means are 55 <lien the InStream server will utilize, at step 222, the located, 

contemplated wherein the memory may exist in the form of existmg JT to run the current job. 

a PROM chip, PROM card, magnetic media, or other WhentheJT has been utilized in step 222, the method will 

commercially available forms. The system layout, with advance to step 224 and query as to whether or not there is 

respect to the memory, is at the convenience of the system & next job identifier to be identified. If the response to the 

designer. Further coupled to data processor 122, is printer 60 query is "YES,** then the method returns via path A to 

144 for document or print stream data output, monitor 142 re-enter the method flow at step 202. If the response to the 

which allows a system operator to view transactions occur- query at step 224 is "NO," however, then the method 

ring within the application program 24, and various input/ advances to step 226 and concludes the job ticket routine, 

output devices 146(a-rt). Input and output devices 146(fl-/i), Turning to FIG. 4, there is shown a detailed flowchart of 

such as a keyboard for data input, or a modem for data 65 the method of assembling a job ticket by matching a unique 

transmission or reception can be interoperatively connected job message identifier with templates in a job ticket template 

or interfaced to data processor 122 as appropriate. database. 
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There are a number of concepts which must be described 
before emb&iking on the discussion of FIG. 4. First, match- 
ing rules are established in the InStream database by which 
a message's unique identifier is mapped to exactly one job 
ticket template (JTT). A JTT is a template that the operator 
creates to fomi the basis for future job tickets. The template 
acts as a container for job templates. The job template 
contains default job properties which the operator defines. 
Additionally, the job template is copied when ticket match- 
ing occurs to create a new job instance. Job ticket template 
matching is the process by which job message identifiers are 
mapped with job ticket templates. A job ticket is an instance 
(a copy) of a job ticket template. After job ticket template 
matching occurs, a job ticket template is copied to create a 
new job ticket. The job ticket contains a coUection of jobs. 
A job is an instance (a copy) of a job template. After job 
ticket template matching occurs, a job template is copied to 
create a new job. The job contains a collection of job 
properties that define attributes of the job. This collection is 
copied from the job template and is augmented by job 
message properties. A job message is sent Som an InStream 
client to the InStream server, it may contain one or more job 
properties. A job property is an attribute of a particular job 
and contains a name, a value, and a job type. 

The method flow begins with step 300 where the print 
stream creation is initiated. Each message that an InStream 
client sends to the server contains a unique job identifier. The 
method advances from step 300 to step 302 where the 
InSu-cam server's client transmits the print job and its 
associated job message identifier to the server. The server 
receives, at step 304, the identifier and queries a selected job 
ticket template database so that a matching routine can be 
initiated at step 306. Upon reception of the message, the 
server aUempts to locate a Job Ticket Template (JTT) which 
matches the unique job message identifier. The method then 
advances from step 306 to step 308 where the elements 
comprising the job message identifier are determined. 

The determination of the job message identifier elements 
is important because it allows the InStream server to map, at 
step 310, the elements against the templates (JTTs) stored in 
the job ticket template database to determine a match. Each 
JTT has its own unique identifier as well. Additionally, the 
wildcard character is utilized to allow a range of job 
identifiers to map to a JTT. The server attempts an exact 
match first; if no match occurs, the server looks recursively 
for the next closest match. If no match is found, a system 
event is logged. If the match is not exact (i.e., it matches to 
an a system event is logged to inform the system 
operator for future reference or reporting purposes. 

The system allows for the exclusion of jobs firom 
InStream processing. If the matching rules for a message 
identifier, or range of identifiers, indicate exclusion from the 
matching routine, then any associated JTTs are not run. If no 
matches are found for a message identifier, the default case 
of is used; however, if the case were marked as 
"excluded," then a system event would be logged. 

The following table shows some examples of how match- 
ing is employed by the server. The asterisk is used as a 
wildcard character. 

TABLE 1 



Unique Message (denlifier JTT Identifier 

100 

AR* 120 
AR1024 130 
AR1025 140 
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TABLE l-contimied 





Unique Message Idendiler 


JTT IdcntiAer 


s 


AR1026 


150 




ABC* 


160 



EXAMPLES 

10 (1) A message is received containing a unique job identifier 
consisting of "ARIOIS". An exact match is found. The 
server utilizes the JTT identified as "140" for all messages 
for that job identifier. 
(2) A message is received containing a tmique job identifier 
15 consisting of "ARSOOO**. No exact match is found; 
therefore, continues searching and finds the next closest 
match to be "AR*". The server utilizes the JTT identified 
as "120** for all messages for that job identifier and logs 
an event to inform the user of an inexact match. 
20 (3) A message is received containing a unique job identifier 
consisting of "BI 1000". No match is found; therefore, the 
server reverts to the default case of "*". If no exclusion 
has been specified for the default case, then the server 
utilizes the JTT identified as "100" for all messages for 
that job identifier and logs an event to inform the user of 
^ the occurrence of an inexact match. 

The method advances from step 310 to the query at step 
312 where the method queries as to whether or not a match 
exists between the message identifier and any one of the 
templates in the database. If the response to the query at step 
30 312 is "YES," then the method advances to step 324 where 
a job ticket instance is created by copying the matched 
template to form a new job ticket. The method advances 
from step 324 to step 326. However, if the response to the 
query at step 312 is "NO," then the method advances to step 
35 314 where the next closest match is selected before advanc- 
ing to the query at step 316. 

At step 316, the method queries as to whether or not a 
match exists between the message identifier and any one of 
the templates in the database as determined by element 
40 weighting. If the response to the query at step 316 is "YES," 
then the method advances to step 324 where a job ticket 
instance is created by copying the matched template to form 
a new job ticket. The method advances from step 324 to step 
326. However, if the response to the query at step 316 is 
45 "NO," then the method advances to step 318 where a new 
job ticket template is created. 

The creation of a new job ticket template at step 318 
causes the template to be generated, at step 320, in accor- 
dance with the defined print process job. The parameters of 
50 the job are evaluated at step 322 before becoming part of the 
new job ticket. The job parameters embedded in the job 
ticket assigned to the particular job at hand are then per- 
formed at step 326. 
After performance of the print job, the method queries as 
5S to whether or not another identifier is to be delivered with 
the incoming print stream. If the response to the query is 
"YES," then the method returns via path A to re-enter the 
method flow at step 302; otherwise, the method advances to 
step 330 where the print stream job and its associated 
60 routines are concluded. 

While certain embodiments have been described above in 
terms of the system within which the loStream server may 
reside, the invention is not limited to such a context. The 
systems shown in FIGS. lA, IB and 2 are an example of a 
65 host system for the invention, and the system elements are 
intended merely to exemplify the type of peripherals and 
software components that can be used with the invention. 
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Id the foregoing specification, the invention has been (d) detennining whether or not a match exists between 

described with 20 reference to specific embodiments said rcceiveduniquejob message identifier and said job 

thereof. It will, however, be evident that various modifica- ticket template; and, if said match exists then creating 

tions and changes may be made thereto without departing a job ticket instance; and, if said match does not exist 

from the broader spirit and scope of the invention. For 5 then creating a new job ticket template; and endowing 

instance, the sequence of steps shown in FIG. 3 can be said new job ticket template with a set of print job 

altered while stiU producing an effective and valid method parameters representative of said print stream job. 

sequence. The specification and drawings arc, accordingly, 2. The method of claim 1, wherein said unique job 

to be regarded in an ilhistrative rather than a restrictive ^^^^^^ identifier is representative of a particular print 

sense. . ^0 processing job. 

What IS clamied is: . ^ , . , , 3. The method of claim 1, wherein said particular print 

1. A method of csUbhshmg a job ticket represenUUve of ^«,««c^o * 

, , ^ , r J L 1* * *!. processmg job comprises a printer selection routme. 

a pnnt stream job to be performed by a chent server, the . j r t • -T 1. • -j • 

, • *u . f 4. The method of claun 1, wherem said parhcular pnnt 

method comprising the steps of: • . 1. • . ^ • ^ f- * 

, , . . ^ .J ^ ie processing job comprises an insertcrinstruction set. 

(a) receivingauniquejobmessageidentifierfromaserver 15 ^ ^^^^ ^ ^^^^^ ^.^ ^^^^^^ 

^ processing job comprises a communication instruction set. 

(b) locating a job ticket template database representative 5 j^e metiiod of claim 1, wherein said job ticket template 
of a set of unique job message identifiers; ^ ^^^^^^^ ^ ^^^^^^ ^^^^^^ ^ ^^^^ ^ ^^^^^ ^^^^^ 

(c) matching said received unique job message identifier ^ ^^^^^^ tickets created during said ticket matching step 
with a job ticket template located in said job ticket j^^j wherein said template is copied during said ticket 
template database, wherein said matching step further jnatching step to create a new job ticket instance. 

comprises; ^ . , . . ^ 7. The method of claim 1, wherein said match determi- 

(i) plottmg each element of said unique message iden- ^^^.^^ ^ ^^^^ ^ ^^^^ ^^^^^^^ 

tifier to identify a set of elements to be mapped ^ ^ ^^^^^^ ^^^^^ ^^^^^^ ^^^^^ ^^^^ 

against a ^"^'^ Jrlt^^^""! ^^^^ matching niles comprises an exclusion wherein said mcs- 

(11) selectmg a database comprising a set of one or more , ..^ • -j j t. • 1 j j u • 

ob ticket tem lates' identifier is identified as being excluded firom being 

(iii) °maJpLTaid^ unique message identifier against "latched against said one or more templates. 

each one of said one or more job ticket templates; ^- method of claim 1, wherem said system event 

(iv) determining whether or not a first match exists mitiates the creation of a new set of job parameters, 
between said unique message identifier and any one 10- The method of claim 9, wherein said created set of job 
of said one or more job ticket templates; and, if a first parameters establishes a job ticket representative of said 
match exists then selecting said determined matched parameters. 

template to establish a new job ticket; and, if no first 3^ 11. The method of claim 10, wherein said job ticket 

match exists, then determining the next closest establishes a job ticket template which is stored in said 

match between said uruque message identifier and database of said client server, 
said any one of said one or more job tidcet templates 

to establish a second match; and ♦ ♦ * * * 
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TRACKING SYSTEM, METHOD AND 
COMPUTER PROGRAM PRODUCT FOR 
DOCUMENT PROCESSING 

This Appln claims benefit of Prov. No. 60/097,860 filed s 
Aug, 25, 1998 and No. 60/097,969 fided Aug. 26, 1998. 

HELD OF THE INVENTION 

The present invention relates generally to tracking sys- 
tems for tracking job data generated in document process- 
ing. More specifically, the present invention relates to a 
tracking system for traddng job data in automated mail 
document processing. 

BACKGROUND OF THE INVENTION 15 

The automatioD of document processing, particularly mail 
processing, is ever-evolving. As mail processing migrates to 
an Automated Messaging Factory (AMF) model, the need to 
"U-ack" jobs and production in real-time becomes critical. ^ 
Implementing job tracking in a mail processing environment 
is a complex integration of many different systems and 
functions. The current mail processing environment is one of 
constant change. New technologies, market changes, cus- 
tomer preferences, manufacturing tools and techniques are 
driving these changes. By way of background, the current 
mail processing environment typically can be viewed from 
three perspectives, the physical view, the process view, and 
the information (data) view. 

The physical view of the mail processing environment ao 
comprises, inter alia, printing, inserting, metering, and sort- 
ing equipment or devices. In most cases, this equipment is 
standalone and is not connected to production control or 
supervisory systems. In many current mail processing 
operations, it is not uncommon to find mail processing 35 
devices that are ten to fifteen years old. Unfortunately older 
devices generally are not equipped with robust control 
systems or communication capabilities. Integrating these 
okler mail processing devices is, therefore, somewhat of a 
challenge. Another characteristic found in the existing mail 40 
processing envirotunent is that production information is 
typically recorded and tracked manually via operator and 
device log sheets. This is due to the standalone nature of the 
aforementioned production equipment. 

The process view of the mail processing environment 45 
covers all of the major components that comprise the 
physical view (e.g., printing, inserting, metering, sorting, 
etc.). A key aspect of the process view is that it operates as 
an "open-loop" system. By open-loop, it is meant that 
verification and reconciliation of data among process steps 50 
(or functional areas) is not done. Verification and reconcili- 
ation features are important io the mail processing environ- 
ment because they provide fundamental feedback regarding 
production, status, and results of mail processing jobs. A 
mail processing system having verification and reconcilia- 55 
tion of data is considered a closed-loop control system. Jobs 
currently progress to and from each separate functional area 
manually only after the job is deemed complete. A job is 
deemed complete upon observations of supervisory person- 
nel. In addition, separate processes (or functional areas) 60 
typically are not linked together according to job names or 
work flow techniques. Jobs are labeled with identifiers that 
map one functional name to another as the job proceeds 
through the mail processing environment. For example, jobs 
originating in the print area that are earmarked for the 65 
inserting area get renamed from print area "System ID" job 
names to inserting area job names that are related to com- 
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pany products such as Checking" or "Market Rate 
Account" for instance. 

The infonnation view is probably the most important 
perspective in terms of job tracking. This is (because job 
U-acking is based on collecting and using production data to 
better manage and verify production. The information, or 
data, used currently in mail production processes possess 
three fundamental traits: 
Data is manually collected thereby involving accuracy 

and timeliness issues; 
Data is machine specific so operators are required to 

record data for their machine; and 
Roll-up production rq)orts must be developed manually 

through spreadsheets. 
The current mail processing environment provides very 
limited forward planning capabilities because it is reaction 
driven meaning there arc limited opportunities to define 
measurements and define improvements. 

In general, what is needed is a pro-active mail processing 
environment focusing on establishing three key factors: 
Providing connectivity across all functional areas with the 
production process for the purpose of integrating sepa- 
rate functional areas within an end-to-eod system; 
Automating processes and data collection activities; and 
Using the production data for reconciliation and workflow 
management. 

Implementation of these three key factors will establish a 
closed-loop information and control system that enables 
improved efficiencies and reduced costs. 

DISCLOSURE OF THE INVENTION 

The system of the present invention is based on an 
integrated architecture that includes an infrastructure built 
on processes, hardware, software and interfaces. The system 
is designed to monitor and control mail processing and data 
collection through a variety of manual and machine pro- 
cesses in real-time. The present invention uses computet^, 
networks, web-based applications, databases and scanners to 
interface and integrate ti-aditional mail processing equip- 
ment with customized software and a database repository. 
The present invention integrates the entire mail production 
process, as known by those of skill in the art of mail 
processing, to form and establish a complete system. Typical 
system components may include mainframe print manipu- 
lation software, such as Bell & Howell's Transfonner™, 
Unix, and/or Microsoft NT file servers, and database man- 
agement software and reporting software. Certain system 
operators would have system access from personal comput- 
ers or other processing devices that are connected to or 
resident in mail processing devices. Management and other 
key personnel would have system access via a company 
wide Intranet driven by a browser on their personal com- 
puters. Direct access through a Local Area Network (LAN) 
connection is also an option available to system users. 
Network connections typically use, for example, Ethernet 
lObaseT running TCP/IP. These components would also be 
interfaced with corporate document management processes, 
software and equipment. 

The present invention focuses on a job tracking data 
application. A job tracking application gathers data from 
each work station or mail processing device as materials 
pass through a defined route. Mail processing devices 
include, but are not limited to, inserters, sorters, postage 
meters, printers, rollers, and any other suitable devices for 
document processing. Using strategically placed barcodes, 
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data or a job (batch of material) is scaimed as it entecs and tracked through mail processing stages. The jobs are 

leaves the work area of a mail processing device thereby scanned entering and leaving different mail processing areas 

providing an audit trail. Data consolidation, another feature to provide an audit trail in both mechanized and manual 

of the system, refers to collecting data from multiple mail Data is timely and accurate and can be used to monitor 

processing devices. Data consolidation devices typically use 5 operator efficiency, quickly validate service level 

highHcnd server computers using an Ethernet connection and agreements, and generate monthly statisUcs. Large produc 

a standard network protocol such as TCP/IP. Other connec- ^^^y ^.^^ ^5^^ elmimaUng Ume-consuming 

lions and protocols arc readily implcmentable, however, manual data collection and report generation. Job tracking 

. • t J ^1 collect data from mail processing devices as jobs are 

Other hardware compatible for system use mcludcs por- ^cing processed and provide user access to the infonnation 

table barcode labelers for tray tagging, and network printers 30 through customized data appUcations which access the cen- 

for printing reports. Robust personal computers with data t^al server/database to mine data. 

back-up units (e.g., zip drive) and auxiUary power supplies ^ therefore an object of the present invention to provide 

are recommended for network file servers. End-user per- ^ novel job tracking system for tracking daU in automated 

sonal computers need not be as robust as the network document processing with particular application to the mail 

servers. proceesing environment. 

Open client/server system architecture and software is It is another object of the present invention to provide a 

utilized as much as possible. Custom solutions are devel- common data collection fadUty for all functions within the 

opable to integrate fimctions or provide functionality where mail processing environment, 

none currently exists. For example, an interface between a It is a further object of the present invention to automate 

data consolidation printer application and a job tracking ^ data collection for desired functional areas within the mail 

application may require a custom fit. processing environment. 

The key to a successful system architecture is to identify I) ^ ^ fi^^her object of the presem invenUon to 

processes and functions and build modular interfaces ^^^^^ ^taftis of current work m process and completed 

capable of coUecting data and device information in real- ^ across desired mai processmg funcUonal areas. 

Ume. Moving into an automated enviromnent requires intel- ^ ..^^^'^^^ ^'^^t^ °^ ^^"^^^ been stated. 

Ugence at thf device level (regardless of the de>^ce type) in f J^f become evident as the description 

ofder to be able to communicate with a data collection proceeds, when taken in comiection with the a^^^ 

device. Barcode readers and scanners (handheld or wand) described below 

are utilized in data collection. Whether mounted on equip- 3^ BRIEF DESCRIPTION OF THE DRAWINGS 

mentor hand-held, these devices enable data collection and foregoing advantages and features of the present 

processing to occur. Bell & Howell's Videotracker and invention will be appreciated more fully from the foUowing 

Integrity Control System are examples of barcode readers description with reference to the accompanying drawings in 

for mail inserter devices. v^ich: 

Migrating to an Automated Messaging Factory environ- 35 pio. 1 illustrates a functional block diagram showing the 
ment requires the ability to actively manage and understand general flow of data for the present invention from mail 
key production information in a real-time fashion across the processing device to data application; 
entire mail production process. The ability to adjust and pjQ 2 illustrates a communications environment linking 
manage workflow issues before they impede schedule and functional components of the present invention; 
cost targets is the added value of such an infrastructure. The 40 piG. 3 illustrates the functions or processes in a typical 
present invention is focused on providmg a job tracking processing job- 
system with a closed "feed-back" loop. A ^'closed loop" ^ illustrates a typical logon screen to gain access to 
control system will achieve greater efficiencies and better • i_ . 1 • . r «u * • *• 

r ^ J * « 1 ♦ u o« Ihe job tracking system of the present invention; 

performance, as opposed to an "open-loop' system because . . *u • u* i- 1 u * *u • u 

fhere is constant data verification. The present invention 45 FIG* ^ ^^^^'^^ ^ ' J^'' ^"^^ 'P^^^ ^ 

applies closed loop control theory to mail processing pro- ^^^^"g system of the present mvenUon; 

viding feedback and control features as a basis for the FIG. 6 illustrates a job tracking applet which provides 

system architecture by using print stream data. Such a options for the operator to select specific criteria through a 

feedback loop provides operations management and super- tabbed panels; 

visors with the abihty to measure attributes known to those 50 FIG. 7 illustrates the time tab panel vnthin the job tracking 

of skill in the art of mail processing, such as percent to applet; 

complete for shift, job, etc., active status of work-in- FIG. 8 illustrates the batch panel within the job tracking 

progress (WIP) number of complete jobs or pieces, and applet; 

essentially provide a full reconciliation of planned versus RG. 9 illustrates the operator panel within the job track- 
actual production. 5S ing applet; 

With increased volumes and customer demands, the abil- FIG. 10 illustrates the machine panel within the job 

ity to track jobs through the print and finishing stages of mail traddng applet; 

processing is quite valuable and advantageous as is readily FIG. U illustrates the stage panel within the job tracking 

apparent to those of skill in the art. A factory control or job applet; 

tracking system can automate the tedious function of data 60 FIG. 12 illustrates the batches panel that has been filled 

collection as work passes through each step on the mail with the results of a query; and 

processing route. These types of systems are connected pic 13 illustrates transactions for a particular batch. 

real-time to other mail processing equipment across func- „ 

lional areas. For iostanJe, BeU & HoweU's Transformer™ BEST MODE FOR CARRYING OUT THE 

mainframe print manipulation tool can read data from a print 65 IN VbN HON 

header page and format a barcode for printing. By printing The present invention now is described more fully here- 

a barcode on the first and last pages of output, jobs can be inafter with reference to the accompanying drawings, in 
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which preferred embodiments of the invention are shown. The data collection layer (TMPACT™ server) is critical to 

This invention may, however, be embodied in many different establish connectivity and access to production data; 

forms and should not be construed as limited to the cmbodi- Mail processing steps are "linked'* together to form an 

ments set forth herein; rather, these embodiments are pro- end-to-end system; and 

vidcd so that this disclosure will be thorough and complete, 5 Added value in the ability for growth and use of the data 

and will fully convey the scope of the invention to those j^i, tracking. 

skilled in the art. It is to be understood that present invention illustrated 

Referring now to FIG. 1 and in accordance with the herein is readily implemcnUblc by those of ordinary skiU in 

present invention, the centerpiece of the present invention is the art as a computer program product having a medium with 

a computer server 10 and database 20 labeled IMPACT™ ^ computer program embodied thereon. The computer pro- 

which stands for Integrated Message ftoce^ Com- ^^^^^^ ^ ^^j^ ^eing loaded and executed on the 

munications TechnoloK;/hcreinaftcr''server^ Use of the ^ ^^^^ate computer processing device(s) in order to carry 

leimserverthroughoutthisa^^^^^ oultbe method or process steps described, 

database withm the server. As IS readily appreciated by those n e - * TTir^ Tu ♦ • u 

ofskillintheartofmailpK)oessing,theserveriswherethe . Refemng now to FIG. 2 the present mvenUon can be 

information resides for data appUcations that will mine ^^^'^''''^^t'^,^'''^^^^^^^ 

production data. The server also acts as the mechanism for ^^^^^^ "^^^^ Network (LAN/WAN) 

tying all of the functional areas together in the existing mail environments, a company-wide Intranet, the Internet, and a 

production process. Data mining refers to software applica- dial-up connection among others. The present invention can 

tions designed to selectively retrieve and organize data from be implemented, inter alia, in communications environments 

the database into a desired format. The software applications 20 utilizing a TCP/IP communications protocol and environ- 

can be standard off the shelf software programs or custom- ments utilizing SNA protocol. Hardware for implementing 

ized data applications developed for specific purposes. the present invention is consistent with typical personal 

Hie items identified on the left side of FIG. 1 represent an computing equipment, and docs not generally require spc- 
example of a mail production process from beginning to end. cific environmental conditions. FIG. 2 illustrates some 
Other functions or processes may, however, exist and would 25 examples of system connectivity that permit system-wide 
be readily implementable within the scope of the present access to the server. The IMPACT™ server 100 is the 
invention. In this example, ten (10) functions or processes centerpiece of the present system. Server 100 is a fairly high 
(reference numbers 38-48) have been shown, however, not ©nd processing/communications/storage device having a 
all ten functions or processes need be utilized in every mail database resident therein and multiple communications ports 
processing environment. Certain mail processing environ- 30 capable of communicating over a variety of medium using 
ments may only require a subset of the processes or func- ^ variety of standard or even customized protocols. Afeature 
tions shown. Each process or function (30-48) may be a system is the ability to access server 100 in just about 
combination of physical mail processing devices and/or ^^y conceivable manner. Server access is required for two 
process steps. Each function or process is now briefly purposes. First, data entry devices sudi as mail pro- 
discussed. 35 cessing devices (MPDs) 300 themselves, or bar code scan- 

The Media Selection 30 process selects the type of media ners (BCSs) 400 must be able to relay data they generate to 

for communication to the end customer. Some examples server 100 in order to populate the database resident therein, 

include paper document, compact disk, data file, and fac- Second, software applications (APPLs) 500 must be able to 

simile. The Message Formatting 32 function is used to access that database via server 100 for data mining purposes, 

format data for the particular media chosen in the media por instance, server 100 can be linked to the Internet 200 

selection process discussed above. The Image Manipulation thereby providing access to server 100 from any device 

34 process provides the ability to include or manipulate the capable of connecting to the Internet 200. A local area 

formatted data with additional control codes in order to network (LAN) 205 could have access to the Internet 200. 

make the data more presentable. The Printing 36 function is Further, mail processing devices 300, bar code scanners 400 

where a document is created in paper form. Typically, the 45 (or other data entry devices), and software applications 500 

devices involved in this function are high volume, high can be connected to LAN 205 and gain access to server 100 

speed printers. The Message Finishing 38 process is where via the Internet 200. Moreover, mail processing devices 300 

final assembly of a message or document occurs. Automated and data entry devices 400 can connect to the Internet 200 

and manual inserters are involved in this process. The directly or through a software application 500. In the above 

Metering 40 function weighs completed mailpieces and 50 described connectivity schemes, a company-wide Intranet 

applies the correct postage thereto for distribution. The 210 or other packet data network 230 may be substituted for 

Sorting 42 process, separates completed mailpieces into a the Internet. Or, the company-wide Intranet 210 may be 

pre-defined order. The pre-defined order usually relates to a added to the Internet 200 schemes providing even greater 

postal regional group or zip-code order. The Distribution/ flexibility in accessing server 100. Similarly, a local area 

Material Handling 44 function sends final documents to the 55 network (LAN) 220 can be directly coimected to server 100. 

customer. The Message Distribution 46 function routes Mail processing devices 300, data entry devices 400, and 

mcssagps to the end customer. The Response Management software applications 500 can then access the server through 

48 function handles correspondence to and firom the end jocal area network 220. It is also possible to have mail 

customer such as returned material (e.g., payment or infor- processing devices 300, data entry devices 400, and software 

mation requests). 60 applications 500 connected directly to server 100. Lasdy, a 

The items identified on the right side of FIG. 1 represent mainftame, or enterprise system, connection 600 can be 

software applications that can be developed for the mail linked to a software application and ultimately to server 100. 

processing enviromnent for data mining purposes. Job track- The foregoing connectivity schemes are illustrative only, 

ing 50 and finite scheduling 52 are identified as data appli- One of ordinary skill in the art could readily devise and 

cations. 65 implement alternate network connections to server 100 

There are three fundamental concepts to be gleaned from without departing from the spirit or scope of the present 

the model of FIG. 1. invention. 



11/17/2003, EAST Version: 1.4.1 



us 6,3: 

7 

A job tracking system needs to be able to allow a user to 
trade a mailpiece Uirougb each stage of the physical plant 
and optimize or schedule work based on a multitude of 
variables, En order to meet these criteria, the job u-acking 
system of the present invention understandably requires data 
regarding jobs, operators, mail processing devices, and/or 
other suitable data parameters typically and conventionally 
involved in mail processing. 

A list of job tracking capabilities/requirements is pre- 
seated hereinbelow. The list is not intended to be limiting as 
more suitable capabilities can be added to the job tracking 
software application on an as needed basis in accordance 
with the present invention. For purposes of the present 
disclosure, however, the following twelve (12) areas have 
been identified for job tracking, as described hereinbelow. 

The job tracking system of the present invention will track 
jobs and mailpiece counts for actual daily volumes. The job 
tracking system will track the actual daily volumes in an 
roll-up fashion and provide breakouts for machine volume 
totals as well as manual totals. The job tracking system wiU 
capmre statistical and actual data for individual operators 
and mail processing devices. The job tracking system will 
account for general diverts and other types of diverts. For 
example, the number of errors, holds, or overweight pieces. 
The job tracking system will be able to perform a job 
breakdown per application per cycle. The job tracking 
system will track and provide an indication when a special 
insert required additional postage for a mailpiece. The job 
tracking system will perform account level tracking. The job 
tracking system will be able to perform piece level verifi- 
cation for integrity purposes. The job tracking system will 
track production statistics for all inserter devices connected 
to the network. The job tracking system will correlate print 
area job names and statement processing area job names into 
a common job naming scheme. The job tracking system will 
have query capabihty with access to job and account level 
data. The job tracking system will automate the statement 
rendering process (custom specific) in order to eliminate 
manual tracking errors. Thus, the job tracking system of the 
present invention is capable of organizing and providing job 
status for an entire job or for subsets of interest within the 
entire job depending on the nature of a database query of a 
tiser. 

The overall system will have at least three (3) levels of 
security: operator, supervisor, and manager. Moreover, 
access to the system is defined functionally, such as, for 
instance, view jobs, indicate job start and completion, num- 
ber of mailpieces, generate reports, print, enter new job data, 
enter new device data, enter new process data, enter new 
operator data, update existing data, request re-optimization 
(scheduling), view historical data, and plan capacity. A 
system administrator has the abiUty to define which of the 
functions would be available to each of the security levels 
(operator, supervisor, and manager). One possible scenario 
is shown in the table below. 



SECURITY LEVEL 


FUNCTION 


Operator 


\^cw, Indicate Job Compklion 


Supeivisor 


Print, Oenerate Reports, Enter Mailpieces 


Processed, Enter Completed Times, Enter 




Comments 


Manager 


Enter New Jobs, Enter New Data, Update 




Existing Data 



Each level of security would have access to the system as 
defined by the system administrator and also to lesser 
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security level functions. Thus, manageis would have access 
to all three security levels while operators would only have 
access to their own level. Supervisors would have access to 
the supeivisor and operator level but not the manager level 

5 of security. Other security layers may be added accordingly. 
The system also provides for automatic data archival, ^l 
data is archived on the server as well as locally to the user's 
madiine. Transactional data can be archived daily to the 
server and can be archived elsewhere. Users are able to 

10 define suitable periods for archiving (e.g., daily, weekly, 
monthly, semi-annually, annually), and users are also able to 
access the archived data. A user can look forward one year 
for larger capacity planning job scheduling purposes. 
Moreover, the system can copy and/or clear previous data. 

15 On recurring jobs, a user needs to be able to increase or 
decrease the expected input/output of that job. For example, 
if an operator ran jobs 1-5 each month last year and the 
forecast for the coming year indicates that jobs 1-5 will be 
increased by x%, then the operator will be able to automati- 

20 cally optimize the system to meet the increased needs. 

Data is entered into the server in a variety of ways as 
previously discussed. Direct entry from each mail process- 
ing device in as near a real-time fashion as possible is most 
preferable. Handheld data entry devices (e.g. barcode 

25 scanners) are also utUized. Manual data entry is permitted 
when necessary. Data to be entered into the system includes 
data pertaining to processes (e.g., print, fold, insert, tray) and 
jobs (e.g., size, expected arrival date, actual arrival date, 
number of inserts, types of materials needed, and/or other 

30 suitable data.). 

The types of mail processing devices and their respective 
feature sets will be configurable at the system level. Broad 
categories such as printers, inserters, sorters, roll systems, 
and/or other suitable categories can be defined. Within each 

35 category, the user will be able to identify specific devices 
present at a given site and be able to define the feature sets 
of the devices. 

The system provides a real-time view of various job and 
scheduling status information viewable at a computer moni- 

40 tor. Thus, a supervisor or manager can instantaneously see if 
a job is falling behind its expected schedule. Reports can be 
generated based on a variety of sortable criteria including, 
but not limited to, operator, device, job, mailpieces 
processed, completed jobs, functional area, and/or other 

45 suitable criteria. Sorts can be layered as primary and sec- 
ondary. Thus, a manager can, for instance, pull up a certain 
mail processing device operator in a primary sort and then 
call up all jobs assigned to that operator as a secondary sort. 
Many variations of accessing data and generating reports is 

50 available. Some examples include: jobs completed within a 
certain time period, printing generated reports, links to other 
software apphcations, combining data pertaining to a single 
job spaiming multiple devices into a single report, and user 
defined report customization. The reports may be output to 

55 a printer, a data file to a floppy or hard disk, CD-ROM, 
facsimile, e-mail, or any other format well known in the art. 

Job tracking is a software application that mines raw data 
&om the server that has been gathered from various data 
entry devices and/or mail processing devices and stored 

60 within the server's database. 

Using barcodes is one way to automate the tracking of 
jobs and/or accounts in a mail processing environment. 
Mainframe print manipulation software reads the print out- 
put jobs and statements and converts key data into barcodes 

65 in the output file. If jobs and accounts will be tracked, then 
both job barcodes and account barcodes will be required. A 
job barcode will be inserted on the header page of a print job 



11/17/2003, EAST Version: 1.4.1 



us 6,370^21 Bl 

9 10 

and include informatioa such as date, regioD, type and range. broken into the following major functional sub-systems: 

The job barcode will be read with a hand-held scanner at the database design, configuration module, utility module, 

machine or manual inserter stations and the data will be viewer module, and report designer module. Such major 

transferred to the server for tracking purposes. For account functbnal sub-systems are, however, not the only ones 

tracking, barcodes will be placed on each statement, for 5 which could exist. Other functional areas may be developed 

instance, and contain the accoimt number, cycle, and appli- according to specific client needs and readily incorporated 

cation. As statements are being inserted, a machine reader within the scope of the present invention, 

will scan the account barcode and send the data to the server A data map is designed depicting the data relations and 

for tracking. This provides the ability to identify which jobs data flow necessary for all Interface Modules for a given 

or accounts have been completed through the inserting lO mail processing environment. Once the data map has been 

stage. developed development of the database scheme can occur. 

In addition to automating the data collection from the The configuration module of the job tracker system allows 
inserters, daily processing and operational statistics for supervisory personnel to tailor a job tracking application to 
manual inserting and exceptions handUng will also be col- fit a specific mail-processing environment. The configura- 
lected and stored in the server. By providing customized 15 tion module will allow the user to design a mail process map 
templates for data entry, operators can log in with a unique that depicts the current mail process, edit the mail process 
code and scan or directly enter the information into the map, create job-naming schema for the database. The con- 
server. This will eliminate the requirement for working from figuration module further allows the user to graphically 
paper reports or recording their results on paper forms. The design a process map by defining objects representing 
benefit of collecting this information in the server is that it 20 individual process areas, referred to as stages, onto a process 
eliminates much of the manual effort and time ^eat on flow map. Once a stage is defined, the user can double click 
gathering daily statistics and preparing detail/summary on that stage to edit its properties. Stage properties will 
reports. In addition, it improves data accuracy by using contain the stage name and a description. Optional proper- 
scanners in place of hand written logs. ties for the stage might include the type of the machines 

For manual inserting, operators will scan the job barcode is contained within a stage and their network address. The 

to indicate it is being worked on, scan the barcode for the application will have a generic stage object to represent 

accounts as they complete manual insertion and finally scan process areas. Once the user has completed the process map, 

the job barcode again to indicate that the job is finished. it can be saved. When the map is saved, database tables are 

Automating the manual area also provides electronic data created from that map according to object properties. The 

on operator workloads. Because operators will log in, as 30 user then has the ability to edit the map to reflect changes in 

they do on the inserting machines, work statistics will be the process. 

accumulated during the shift and be available for review A user can create job-naming schema within the configu- 

when the shift ends. Once the data is captured, it can be ration module by selecting the Job Name button. When the 

summarized for input into other reports. Job Name button is selected the job-naming screen will be 

A primary objective of the server is to maintain a central 35 displayed. The user can then input the number of levels for 

repository of mail processing data that multiple people can the job name and name each level. The user will also have 

access for data entry, review, update and generate custom the option to create a runtag from the concatenation of all the 

reports. By collecting both mail processing device and level names or have the job traddng program create a unique 

manual data with input devices, essential data will be stored mntag. 

for immediate or later use. Data will be automatically 40 A user can also enter the user manager by selecting the 

available for statistical reporting such as volumes counts at Manager user buttons. When the user button is depressed the 

detail and summary levels. Once device data is available, manager user screen wiU be displayed, providing the current 

inputting barcode data with scanners in non-machine areas user logged on has system administration privileges. This 

will provide a way to track jobs and accounts processed screen will display a table containing all the users configured 

manually, such as highs and exceptions. With the processing 45 in the application and their respective security levels. The 

data stored in the system, custom reports can be developed, user can then add, edit, and delete users accordingly. Each 

saved and quickly regenerated when needed. This will of these fimctions will have a respective button that displays 

improve the data accuracy and greatly reduce the time it a pop-up window to perform the requested task, 

takes to gather and create reports on a regular basis. Spe- The job viewer module provides the user with a visual 

cialized reports can be generated for specific one time 50 front end to the database. The job viewer allows the user to 

information needs. display a snapshot, including status, of the job selected. The 

The integrated solution described above will automate the tiser will be able to drill down to details about that job via 

coUection of data from a variety of manual and machine the naming convention established in the configuration 

processes as they occur so management and operators can module to view smaller segments or batches contained 

use the data for decision making and report generation. 55 within that particular job. There is a graphical mode or text 

Using barcodes in some processes helps maintain data mode, user selectable, representation displayed for each 

integrity. Using computer data entry templates in other detail level requested by the user. The dau depicts what 

processes and machine generated statistics from the percentage of material has been completed at eadi stage, 

inserters, provides a timely electronic way to record and The stage viewer module allows the user to view process 

store data for later use. Combining these methods gives the 60 statistics particular to a requested stage. Initially, a stage 

user the ability to track jobs and accounts through their viewer for an inserter process is included. Additional stage 

internal mail process and positions them to improve their viewers for other stages are developable according to cus- 

own internal operations and external customer service. tomer needs. 

Job tracking is viewed as an integrated, modular, scale- The report viewer module has a menu from which the user 

able software solution that provides mail processing person- 65 will select pre-configured reports. When the user selects a 

nel a way to track and analyze work as it moves through report it will be displayed. The report viewer will also have 

production. The preferred embodiment of the system is a simple report creation interface where the user can build 
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queries or type SQL statements to display customer reports 
on-line. An option to save custom reports can be selected by 
the operator. 

The report viewer is used to intetgrate reporting into the 
job tracking system. And should provide easy-to-use, object- 
oriented access to the entire database engine. Users can 
create ad hoc reports and queries themselves, or access 
existing reports and queries. If a user CTcates a report or 
query, they will have the option of adding the report to the 
existing list of reports for future use. 

In general, per the preferred embodiment, the software 
will be designed around client-server architecture. The 
server operating system can be from Microsoft, Novell, or 
another brand. The database and web server software shall 
run on the server. Clients comprise worktstation capable of 
running web browsing software such as, for example, 
Microsoft Internet Explorer, Netscape Communicator, or the 
like. The client software shall be implemented with a 
combination of HTML, scripting and the JAVA program- 
ming language. The Report designer preferably uses Crystal 
Reports or Oracle Report Writer. Equivalents of the forego- 
ing system components are readily implementable into the 
present invention without departing from the spirit or scope 
thereof. 

FIG. 3 illustrates the ftinctions or processes involved in 
tracking a typical mail processing job. Hie job tracking 
application first establishes a job naming scheme 700 and 
establishes all the process steps that the job will involve. 
Next, a barcode representation for the job naming scheme is 
created 710. A barcode is then placed on the control 
document, or header page 720, The header page or control 
document is printed 730 with the job. A mail processing job 
process is then started 740 by scanning the "begin header 
page". The mail processing job process is terminated 750 by 
scanning the "end page". A check 760 is made to determine 
if there arc any remaining processes for the mail processing 
job. If so, the next job process is started 740 by scanning the 
"begin header page". Meanwhile, job status is continually 
able to be received 770 during execution of the mail pro- 
cessing job from supervisory systems. 

The job tracking system assists an operator in tracking the 
stams of a job and batches within that job. Under the 
preferred embodiment, an operator will view the job track- 
ing system through a graphical user interface (GUI) in the 
form of a Java applet running in a web browser. The applet 
has the ability to allow the operator to make multiple 
selections based on batch, operator, etc. and run a query. The 
applet connect to the server/database and retrieves and 
displays the requested information. For purposes of 
illustration, the job tracking applet is shown running in a 
Netscape web browser, however, this applet will also run in 
Microsoft's Internet Explorer and Sun's HotJava browser, or 
any other java enabled browser application. 

Prior to running the job tracking applet, the operator must 
first logon to the server. FIG. 4 illustrates a typical logon 
screen which asks for a "user name^SOO and a "password" 
802. Upon verification, the user is granted access to the job 
tracking system. This provides a measure of security in that 
not just anyone can view the job tradung information. 

Following the logon pop -up screen, the operator sees the 
job tracking splash screen of FIG. 5. This is an informational 
screen stating this is the Bell & Howell IMPACT™ job 
tracking system. It also contains a button 806 to launch the 
job tracking applet. 

Referring now to FIG. 6, the job tracking applet provides 
options for the operator to select specific criteria through a 
set of five Ubbed panels: Time 808, Batch 810, Operator 
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812, Machine 814, and stage 816. Each tab contains options 
that serve to build an SQL query to the database. Once the 
selections are completed, the operator then clicks the "Run 
Querly" button 818. The query results are displayed in the 

5 "BATCHES" panel 820 located bebw the Ub panels. The 
results show all the batches assodated with the selection 
criteria given in the tabbed panels and is sorted by the Group 
822 of the Batch ID. The "SUMMARY" panel 824, located 
directly below the batch information panel, displays the 

10 number of batches, number of envelopes, and the number of 
pages. Should the operator want to run a new query, a "Qear 
Results" button 826 is provided to clear the "BATCHES" 
and "SUMMARY" panels. This resets the panel, thereby 
clearing the way for a new set of results to be displayed after 

15 a new query has been run. At the bottom of the screen shot 
there is a "Show Transactions!" button 827. This button will 
display the transactions associated with a particular batch. 
To view the transactions of a batch, click on a row to 
highlight it and then click on the 'Show Transactions!' 

20 button 827. 

The time tab panel, illustrated in FIG. 7, includes options 
for "ALL" to the "Last 5 Days" in a choice pull -down box 
828. The batch tab panel, illustrated in FIG. 8, contains four 
choice boxes; Group 830, Statement ID 832, Statement Type 

25 834, and Batch Niimber 836. The operator will work from 
left to right making the desired selections. If the operator 
needs to go bade to a previous choice box, the selections of 
the following choice boxes will change. The operator tab 
panel, illustrated in FIG. 9, contains a choice box 838 of all 

30 possible operators. The operator may also select *ALL' to 
review the work done by all operators. The machine tab 
panel, illustrated in FIG. 10, contains a choice box 840 of all 
the machines for which information can be retrieved. The 
stage tab panel, Utustrated in FIG. 11, contains two sub 

35 panels; a production route panel 842 and a stage panel 844. 
The production route panel contains three radio buttons for 
the types of production routes that exist for a given cus- 
tomer. The stage panel contains five radio buttons for this 
particular customer; Any Stage, Printing, Waiting for 

40 Inserting, Inserting, and Completed Inserting. 

FIG. 12 illustrates the batches panel 820 that has been 
filled with the results of a query. Note the summary panel 
824 has the overall totals for the query. 

FIG. 13 illustrates transactions for a particular batch. 

45 Transactions include "Startinsert" 846 and "Finishlnsert" 
848, since only inserters are tracked in the present example. 
At the bottom of this screen, the operator can cUck the 
"Return to Batch Query" button 850 and return to the screen 
of FIG. 7. 

50 Appropriate computer program code in combination with 
hardware implements many of the elements of the present 
invention. This computer code is often stored on storage 
media. This media can be a diskette, hard disk, CD-ROM, or 
tape. The media can also be a memory storage device or 

55 collection of memory storage devices such as read-only 
memory (ROM) or random access memory (RAM). 
Additionally, the computer program code can be transferred 
to the appropriate hardware over some type of data network. 
The foregoing is illustrative of the present invention and 

60 is not to be constmed as limiting thereof. Although a few 
exemplary embodiments of this invention have been 
described, those skilled in the art will readily appreciate that 
many modifications are possible in the exemplary embodi- 
ments without materially departing from the novel teachings 

65 and advantages of this invention. Accordingly, all such 
modifications are intended to be included within the scope of 
this invention as defined in the claims. 
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In the claims, any means-plus-function clauses are (a) providing real-time access to the server database, 

intended to cover the structures described herein as perform- >^erein the access is determinable based on pre- 

mg the recited function and not only structural equivalents definable security levels; 

but also equivalent structures. Therefore, it is to be under- (b) providing a real-time view of the data stored in the 

stood that the foregoing is illustrative of the present inven- 5 server database; 

tion and is not to be construed as limited to the specific (c) selectively retrieving, in real-time, data relating to 

embodimeais disclosed, and that modifications to the dis- executionof a mailpiece processing job from the server 

closed embodiments, as well as other embodiments, arc database; and 

intended to be included within the scope of the appended (d) organizing the retrieved data into a desired format, 

claims. The invention is defined by the following claims, lO U- A system for tracking mailpiece or job status data 

with equivalents of the claims to be included therein. within an entire mail processing facility or system, the 

What is claimed: system comprising: 

1. A method for tracking job data for document (a) a phirality mailpiece processing devices for processing 
processing, the method comprising: mailpiece or mailpiece processing job; 

(a) gathering mailpiece processing job data from a phi- 15 (b) a server database operatively connected to the mail- 
raUty of mailpiece processing devices pertaining to processmg devices for receivmg and storing 
status of a maUpiece or mafl^ece processing job and "^^^ data pertammg to a mailpieoe or mailpiece 

. , . " . L J . . processmg job in real-time as the mailpiece or mail- 

stormg the mailpiece processmg job data m a server ^.^^ processing job is processed by the mailpiece 

database, wherem the gathermg and stormg occur in processing devi^: and 

real-time during mailpieoe processing by the mailpiece 20 . , . , • » j -^u 

ssin devices* (w a processing device operatively associated with the 

processing evicts, . . . server database for providing a real-time view of the 

(b) providmg real-time access to the mailpiece processmg ^^^^^ ^^^^ database. 

data stored m the server database; and ^ ^^^^^^ ^^^^^ wherein the data is received 

(c) providing a real-time view of the data stored in the ^ directly from the mailpiece processing devices. 

server database. 13 'j^^ system of claim 11 wherein the data is received 

2. The method of claim 1 wherein the mailpiece process- from bar code scanning devices associated with the mail- 
ing job data is gathered direcUy from the mailpiece process- p^^^^ processing devices. 

ing devices. 14. The system of claim 11 wherein the server database is 

3. The method of claim 1 wherein the mailpiece process- physically located remote from the mailpiece processing 
ing job data is gathered from bar code scanning devices devices and receives the data from the mailpiece processing 
associated with the mailpiece processing devices. devices via a computer network link. 

4. The method of claim 1 wherein the database is physi- 15 a system for mining data from a server database 
cally located remote from the mailpiece processing devices possessing data pertaining to at least one mailpiece process- 
and receives the gathered job data from the mailpiece ingjobor mailpiece, the data being gathered from a plurality 
processing devices via a computer network link. of mailpiece processing devices and stored in the server 

5. A method for mining data from a server database database in real-time during execution of a mailpiece pro- 
possessing data pertaining to at least one mailpiece process- cessing job, the system comprising: 

ing job or mailpiece, the data being gathered from at least ^ ^^^^^^ daUbase possessing data pertaining to at least 

one mailpiece processing device and stored m the server ^ ^^^^ mailpiece processing job or mailpiece, the data 

database m real-time durmg execution of a mailpiece pro- ^gj^g gathered from a plurality of mailpiece processing 

cessing job, the method comprising: devices and stored in the database in real-time; and 

(a) providing real-time access to the data stored m the ^ processing device operatively connected to the 
server database; database for providing a real-time view of the data 

(b) providing a real-time view of the data stored in the 45 stored in the server database and selectively retrieving, 
service database; in real-time, the data pertaming to at least one mail- 

(c) selectively retrieving, in real-time, data relating to piece processing job or mailpiece. 

execution of a mailpiece processing job from the server 16. The system of claim 15 wherein access to the server 

database, and database by processing device is achievable from a remote 

(d) organizing the retrieved data into a desired format. 50 location through a computer network link. 

6. The method of claim 5 further comprising outputting 17. The system of claim 15 wherein the retrieved data is 
the organized data. organized into a desired format. 

7. "nie method of claim 5 wherein the access to the server 18. The system of claim 15 wherein a definable subset of 
database is achievable from a remote location through a job or mailpiece status data is selectable based on pre- 
computer network link. 55 defined job naming characteristics. 

8. The method of claim 7 vsiierein the data is selectively 19. A system for mining data from a server database for 
retrieved and transferred to a local processing device for processing data pertaining to at least one mailpiece process- 
organization into a desired format. ing job or mailpiece, the data being gathered from a plurality 

9. The method ofclaim 5 wherein a definable subset of job of mailpiece processing devices and stored in the server 
or mailpiece status data is selectable based on pre-defined 60 database in real-time during execution of a mailpiece pro- 
job naming characteristics. cessing job, the system comprising: 

10. A method for mining data from a server database (a) a server database for receiving and storing, in real- 
possessing data pertaining to at least one mailpiece process- time, data pertaining to at least one mailpiece process- 
ing job or mailpiece, the data being gathered from a plurality ing job or mailpiece by a plurality of mailpiece pro- 
of mailpiece processing devices and stored in the server 65 cessing devices, wherein access to the server database 
database in real-time during execution of a mailpiece pro- is determinable based on pre-definable security levels; 
cessing job, the method comprising: and 
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(b) a processing device operatively connected to the 
server database for providing a real-time view of the 
data stored in the database and for selectively 
retrieving, in real-time, the data pertaining to at least 
one mailpiece processing job or mailpiece. 

20. A method for tracking mailpiece or job status data 
within an entire mailpiece processing facility or system and 
mining data from a server database possessing mailpiece or 
mailpiece processing job status data pertaining to at least 
one mailpiece processing job or mailpiece, the mailpiece or 
mailpiece processing job status data being gathered from a 
plurality of mailpiece processing devices during execution 
of a mailpiece processing job, the method comprising: 

(a) gathering data pertaining to the status of a mailpiece 
or mailpiece processing job and storing the data in a 
server database in real-time as the mailpiece or mail- 
piece processing job is processed by the mailpiece 
processing devices in the mailpiece processing system; 

(b) providing real-time access to the data stored in the 
server database; 

(c) providing a real-time view of the data stored in the 
server database; 

(d) selectively retrieving data from the database; and 

(e) organizing the retrieved data into a desired format. 

21. The method of claim 20 wherein the data is gathered 
directly from the mailpiece processing devices. 

22. The method of claim 20 wherein the data is gathered 
from a bar code scanning device associated with the mail- 
piece processing devices. 

23. The method of claim 20 wherein the server database 
is physically located remote from the mailpiece processing 
device and receives the gathered data from the mailpiece 
processing devices via a computer network link 

24. The method of claim 20 wherein the access to the 
server database is achievable from a remote location through 
a computer network link. 

25. The method of claim 24 wherein the data is selectively 
retrieved and transferred to a local processing device for 
organization into a desired format. 

26. The method of claim 20 wherein a definable subset of 
job or mailpiece status data is selectable based on pre- 
defined job naming characteristics. 

27. A method for tracking mailpiece or job status data 
within an entire mailpiece processing facility or system and 
mining data from a server database possessing mailpiece or 
mailpiece processing job status data pertaining to at least 
one mailpiece processing job or mailpiece, the mailpiece or 
mailpiece processing job status data being gathered from a 
plurality mailpiece processing devices and stored in the 
server database in real-time during execution of a mailpiece 
processing job, the method comprising: 

(a) gathering data pertaining to the status of a mailpiece 
or mailpiece processing job and storing the data in a 
server database in real-time as the mailpiece or mail- 
piece processing job is processed by a plurality of 
mailpiece processing devices in the mailpiece process- 
ing system; 

(b) providing real-time access to the data in the server 
database, wherein the access to the database is deter- 
minable based on pre-definable security levels; 

(c) providing a real-time view of the data stored in the 
server database; 

(d) selectively retrieving data from the database; and 

(e) organizing the retrieved data into a desired format. 

28. A system for tracking mailpiece or mailpiece process- 
ing job status within an entire mailpiece processing facility 
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or system and mining data from a server database possessing 
mailpiece or job status data pertaining to at least one 
mailpiece processing job or mailpiece, the mailpiece or job 
status data being gathered from a plurality of mailpiece 
processing devices and stored in the server database in 
real-time during execution of a mailpiece processing job, the 
system comprising: 

(a) a plurality mailpiece processing devices for processing 
at least one mailpiece or mailpiece processing job; 

(b) a server database operatively connected to the mail- 
piece processing devices for receiving status data per- 
taining to a mailpiece or mailpiece processing job in 
real-time as the mailpiece or mailpiece processing job 
is processed by the mailpiece processing devices; and 

(c) a processing device operatively connected to the 
server database for providing a real-time view of the 
data stored in the server database and selectively 
retrieving, in real-time, data pertaining to at least one 
mailpiece processing job. 

29. The system of claim 28 wherein the mailpiece or 
mailpiece processing job status data is received directly 
from the mailpiece processing devices. 

30. The system of claim 28 wherein the mailpiece or 
mailpiece processing job status data is received from a bar 
code scanning device associated with the mailpiece process- 
ing devices. 

31. The system of claim 28 wherein the server database is 
physically located remote from the mailpiece processing 
devices and receives the data from the mailpiece processing 
device via a computer network link. 

32. The system of claim 28 wherein access to the server 
database by the mailpiece processing devices is achievable 
from a remote location through a computer network link. 

33. The system of claim 28 wherein the retrieved data is 
organized into a desired format. 

34. The system of claim 28 wherein a definable subset of 
job or mailpiece status data is selectable based on pre- 
defined job naming characteristics. 

35. A system for tracking mailpiece or mailpiece process- 
ing job status within an entire mailpiece processing facility 
or system and mining data from a server database possessing 
mailpiece or job status data pertaining to at least one 
mailpiece processing job or mailpiece, the mailpiece or job 
status data being gathered from a plurality of mailpiece 
processing devices and stored in the server database in 
real-time during execution of a mailpiece processing job, the 
system comprising: 

(a) a plurality of mailpiece processing devices for pro- 
cessing at least one mailpiece or mailpiece processing 
job; 

(b) a server database operatively connected to the mail- 
piece processing devices for receiving and storing 
status data pertaining to a mailpiece or mailpiece 
processing job in real-time as the mailpiece or mail- 
piece processing job is processed by the mailpiece 
processing devices wherein access to the server data- 
base is determinable based on pre-definable security 
levels; and 

(c) a processing device operatively connected to the 
server database for providing a real-time view of the 
data stored in the server database and selectively 
retrieving, in real-time, data pertaining to at least one 
mailpiece processing job. 

36. A computer program product for tracking maUpieoe or 
mailpiece processing job status within an entire mailpiece 
processing facility or system and mining data from a server 
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database possessing mailpiece or mailpiece processing job 
status data pertaining to at least one mailpiece processing 
job or mailpiece, the mailpiece or job status data being 
gathered from a plurality of mailpiece processing devices 
and stored in the server database in real-time during execu- 
tion of a mailpiece processing job, the computer program 
product having a medium with a computer program embod- 
ied thereon, the computer program product comprising: 

(a) computer program code for gathering data pertaining 
to the status of a mailpiece or mailpiece processing job 
and storing the data in a server database in real-time as 
the mailpiece or mailpiece processing job is processed 
by a plurality of mailpiece processing devices in the 
mailpiece progressing system; 

(b) computer program code for providing real-time access 
to the data in the server database; 

(c) computer program code for providing a real-time view 
of the data stored in the server database; 

(d) computer program code for selectively retrieving data 
from the server database; and 

(e) computer program code for organizing the retrieved 
data into a desired format. 

37. The computer program product of claim 36 further 
comprising computer program code for outputting the orga- 
nized data. 

38. A method for tracking job data for document 
processing, the method comprising: 

(a) gathering mailpiece processing job data from a plu- 
rality of mailpiece processing devices pertaining to 
status of a mailpiece or mailpiece processing job and 
storing the mailpiece proceesing data in a server data- 
base in real-time during mailpiece processing by the 
mailpiece processing devices, wherein gathering job 
data from the mailpiece processing devices includes 
gathering job data from a mailpiece inserter, 

(b) providing real-time access to the job data stored in the 
. server database; and 

(c) providing a real-time view of the job data stored in the 
server database. 

39. A method for tracking job data for document 
processing, the method comprising: 

(a) gathering mailpiece processing job data from a plu- 
rality of mailpiece processing devices pertaining to 
status of a mailpiece or mailpiece processing job and 
storing the job data in a server database in real-time 
during mailpiece processing by the mailpiece process- 
ing devices, wherein gathering job data from the mail- 
piece processing devices includes gathering job data 
from a mailpiece sorter; 

(b) providing real-time access to the job data stored in the 
database; and 

(c) providing a real-time view of the data stored in the 
server database. 

40. A method for mining data from a server database for 
processing data pertaining to at least one mailpiece process- 
ing job or mailpiece, the data being gathered from a plurality 
of mailpiece processing devices and stored the job data in 
the server database in real-time during execution of a 
mailpiece processing job, the method comprising: 

(a) providing real-time access to the server database; 

(b) providing a real-time view of the data stored in the 
server database; 

(c) selectively retrieving data relating to execution of a 
mailpiece processing job from the server database; and 

(d) organizing the retrieved data into a desired format, 
wherein selectively retrieving data relating to execution 
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of a mailpiece processing job comprises selectively 
retrieving data relating to mailpiece inserting. 

41. A method for mining data from a server database for 
possessing data pertaining to at least one mailpiece process- 
ing job or mailpiece, the data being gathered from a plurality 
of mailpiece processing devices and stored in the server 
database in real-time during execution of a mailpiece pro- 
cessing job, the method comprising: 

(a) providing real-time access to the server database; 

(b) providing a real-time view of the data stored in the 
server database; 

(c) selectively retrieving data relating to execution of a 
mailpiece processing job from the server database; and 

(d) organizing the retrieved data into a desired format, 
wherein selectively retrieving data relating to execution 
of a mailpiece processing job comprises selectively 
retrieving data relating to mailpiece sorting. 

42. A system for tracking mailpiece or job status data 
within an entire mail processing facility or system, the 
system comprising: 

(a) a plurality of mailpiece processing devices for pro- 
cessing at least one mail or mailpiece processing job; 

(b) a server database operatively connected to the mail- 
piece processing devices for receiving and storing 
status data pertaining to a mailpiece or mailpiece 
processing job in real-time as the mailpiece or mail- 
piece processing job is processed by the mailpiece 
processing devices, wherein the mailpiece processing 
devices include a mailpiece inserter; and 

(c) a processing device coupled to the server database for 
providing a real-time view of the status data stored in 
the server database. 

43. A system for tracking mailpiece or job status data 
within an entire mail processing facility or system, the 
system comprising: 

(a) a plurality of mailpiece processing devices for pro- 
cessing at least one mail or mailpiece processing job; 
and 

(b) a server database operatively connected lo the mail- 
piece processing devices for receiving and storing 
status data pertaining to a mailpiece or mailpiece 
processing job in real-time as the mailpiece or mail- 
piece processing job is processed by the mailpiece 
processing devices, wherein the mailpiece processing 
devices include a mailpiece sorter, and 

(c) a processing device coupled to the server database for 
providing a real-time view of the status data stored in 
the server database. 

44. A system for mining data from a database possessing 
data pertaining to at least one mailpiece processing job or 
mailpiece, the data being gathered from a plurality of 
mailpiece processing devices and stored in the database in 
real-time during execution of a mailpiece processing job, the 
system comprising: 

(a) a server database for gathering and storing data 
pertaining to at least one mailpiece processing job or 
mailpiece by a plurality of mailpiece processing 
devices, the data being gathered and stored m real-time 
during processing of the mailpiece processing job; and 

(b) a processing device operatively connected to the 
server database for providing a real-time view of the 
data stored in the server database and for selectively 
retrieving, in real-time, data pertaining to at least one 
mailpiece processing job or mailpiece, wherein the 
processing device is adapted to retrieve data pertaining 
to a mailpiece inserting job from the server database. 
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45. A system for mining data from a server database for 
processing data pertaining to at least one mailpiece process- 
ing job or mailpiece, the data being gathered from a plurality 
of mailpicoc processing devices and stored in the server 
database in real-time diiring execution of a mailpiece pro- 
cessing job, the system comprising: 

(a) a server database for gathering and storing data 
pertaining to at least one maUpiece processing job or 
mailpiece by a plurality of mailpiece processing 
devices, the data being gathered and stored in real-time 
during processing of the mailpiece processing job; and 

(b) a processing device operatively connected to the 
server database for providing a real-time view of the 
data stored in the server database and for selectively 
retrieving, in real-time, data pertaining to at least one 
mailpiece processing job or mailpiece, herein the 
processing device is adapted to retrieve data pertaining 
to a mailpiece sorting job fiom the database. 

46. A method for tracking mailpiece or job status data 
within an entire mailpiece processing facility or system and 
mining data from a server database possessing mailpiece or 
maUpiece processing job status data pertaining to at least 
one mailpiece processing job or mailpiece, the mailpiece or 
mailpiece processing job status data being gathered from a 
plurality of mailpiece processing devices and stored in the 
server database in real-time during execution of a mai^iece 
processing job, the method comprising: 

(a) gathering data pertaining to the status of a mailpiece 
or mailpiece processing job and storing the data in the 
server database in real-time as the mailpiece or mail- 
piece processing job is processed by the maUpiece 
processing devices in the mailpiece processing system; 

(b) providing real-time access to the server database; 

(c) providing a real-time view of the data stored in the 
server database; 

(d) selectively reU-ieving data from the server database; 
and 

(e) organizing the retrieved data into a desired format, 
wherein gathering data pertaining to the status of a 
mailpiece or job as it is processed by the mailpiece 
processing devices indudes gathering data from a 
mailpiece inserter. 

47. A method for tracking mailpiece or job status data 
within an entire mailpiece processing facility or system and 
mining data from a server database possessing mailpiece or 
mailpiece processing job status data pertaining to at least 
one mailpiece processing job or mailpiece, the mailpiece or 
mailpiece processing job status data being gathered from a 
plurality of mailpiece processing devices and stored in the 
server database in real-time during execution of a mailpiece 
processing job, the method comprising: 

(a) gathering data pertaining to the stams of a mailpiece 
or mailpiece processing job and storing the data in a 
server database in real-time as the mailpiece or mail- 
piece processing job is processed by a plurality of 
mailpiece processing devices in the mailpiece process- 
ing system; 

(b) providing real-time access to the server database; 

(c) providing a real-time view of the data stored in the 
server database: 

(d) selectively retrieving data from the server database; 
and 

(e) organizing the retrieved data into a desired format, 
wherein gathering data pertaining to the status of a 
mailpiece or job as it is processed by the mailpiece 
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processing devices includes gathering data from a 
mailpiece sorter. 

48. A system for tracking mailpiece or mailpiece process- 
ing job status within an entire mailpiece processing facility 
or system and mining data from a server database possessing 
mailpiece or job status data pertaining to at least one 
mailpiece processing job or mailpiece, the mailpiece or job 
status data being gathered from a plurality of mailpiece 
processing devices and stored in the server database in 
real-time during execution of a mailpiece processing job, the 
system comprising: 

(a) a plurality of mailpiece processing devices for pro- 
cessing at least one mailpiece or mailpiece processing 
job; 

(b) a server database operatively connected to the mail- 
piece processing devices for receiving and storing 
status data pertaining to a mailpiece or mailpiece 
processing job in real-time as the mailpiece or mail- 
piece processing job is processed by the mai^iece 
processing devices; and 

(c) a processing device operatively connected to the 
server database for providing a real-time view of the 
status data stored in the server database and selectively 
retrieving, in real time, data pertaining to at least one 
mailpiece processing job, wherein the mailpiece pro- 
cessing devices include a mailpiece inserter. 

49. A system for tracking mailpiece or mailpiece process- 
ing job status within an entire mailpiece processing facility 
or system and mining data from a server database possessing 
mailpiece or job status data pertaining to at least one 
mailpiece processing job or mailpiece, the mailpiece or job 
status data gathered from a plurality of mailpiece processing 
devices and stored in the server database in real- time during 
execution of a mailpiece processing job, the system com- 
prising: 

(a) a plurality of mailpiece processing devices for pro- 
cessing at least one mailpiece or mailpiece processing 
job; 

(b) a server database operatively connected to the mail- 
piece processing devices for receiving and storing 
status data pertaining to a mailpiece or mailpiece 
processing job in real-time as the mailpiece or mail- 
piece processing job is processed by the mailpiece 
processing devices; and 

(c) a processing device operatively connected to the 
server database for providing a real-time view of the 
status data stored in the server database and selectively 
retrieving, in real-time, data pertaining to at least one 
mailpiece processing job, wherein the mailpiece pro- 
cessing devices include a mailpiece sorter. 

50. Acomputer program product for tracking mailpiece or 
mailpiece processing job status within an entire mailpiece 
processing facility or system and mining data from a server 
database possessing mailpiece or mailpiece processing job 
status data pertaining to at least one mailpiece processing 
job or mailpiece, the mailpiece or job status data being 
gathered from a plurality of mailpiece processing devices 
and stored in the server database in real-time during execu- 
tion of a mailpiece processing job, the computer program 
product having a medium with a computer program embod- 
ied thereon, the computer program product comprising: 

(a) computer program code for gathering data pertaining 
to the status of a mailpiece Qr mailpiece processing job 
and storing the data in a server database in real-time as 
the mailpiece or mailpiece processing job is processed 
by a plurality of maipiece processing devices in the 
mailpiece processing system; 
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(b) computer program code for providing real-time access 
to the server database; 

(c) computer program code for providing a real-time view 
of the data stored in the server database; 

(d) computer program code for selectively retrieving data 
from the server database; and 

(e) computer program code for organizing the retrieved 
data into a desired format, v^erein the computer pro- 
gram code for gathering data pertaining to the status of 
a mailpiece or mailpiece processing job as it is pro- 
cessed by the mailpiece processing devices in the 
mailpiece processing stream includes computer pro- 
gram code for gathering data from a mailpiece inserter. 

51. A computer program product for tracking mailpiece or 
mailpiece processing job status within an entire mailpiece 
processing facility or system and mining data from a server 
database possessing mailpiece or mailpiece processing job 
status data pertaining to at least one mailpiece processing 
job or mailpiece, the mailpiece or job status data being 
gathered from a plurality of mailpiece processing devices 
and stored in the server database in real-time during execu- 
tion of a mailpiece processing job, the computer program 
product having a medium with a computer program embod- 
ied thereon, the computer program product comprising: 
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(a) computer program code for gathering data pertaining 
to the status of a mailpiece or mailpiece processing job 
and storing the data in a server database in real-time as 
the mailpiece or mailpiece processing job is processed 
by a plurality of mailpiece processing devices in the 
mailpiece processing system; 

(b) computer program code for providing real-time access 
to the server database; 

(c) computer program code for providing a real-time view 
of the data stored in the server database; 

(d) computer program code for selectively retrieving data 
from the server database; and 

(e) computer program code for organizing the retrieved 
data into a desired format, wherein the computer pro- 
gram code for gathering data pertaining to the status of 
a mailpiece or mailpiece processing job as it is pro- 
cessed by the mailpiece processing devices in the 
mailpiece processing system indudes computer pro- 
gram code for gathering data from a mailpiece sorter. 
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ABSTRACT 



An apparatus for assembling mailpieces and a method for 
controlling such apparatus. The apparatus includes a docu- 
ment feeder for feeding sets of documents to a chassis for 
assembly into mailpieces a constant rate. Because the num- 
ber of documents varies the time to assemble a set varies and 
it is possible that a set may not be available when the chassis 
is ready to cycle; resulting in a cycle in which no mailpiece 
is processed. To correct for this the average number of 
documents for a number of mailpieces to be processed is 
determined and a nominal chassis speed and cycling rate are 
determined correspondingly. The actual chassis speed is then 
periodically updated to approach the nominal speed. 

20 Claims, 5 Drawing Sheets 



Q START ^ 
100 I 




11/17/2003, EAST version: 1.4.1 



U.S. Patent Dec. 4, 2001 sheet 1 of 5 US 6,327,515 Bl 




11/17/2003, EAST Version: 1.4.1 



U.S. Patent Dec 4, 2001 sheet 2 of 5 US 6,327,515 Bl 




11/17/2003, EAST Version: 1.4.1 



U.S. Patent Dec. 4, 2001 sheet 3 of 5 US 6,327,515 Bl 



82 

84-1 ^ 
84-2^ 

84.N-1 
84-N ^ 



HEADER 


86A 


86B 


86C 


86D 


86E 


86F 


86G 


88A 


86AB 


86AC 


86D 


86E 


86F 


86G 
















86A 


868 


86C 


860 


86E 


86F 


86G 


86A 


868 


86C 


86D 


86E 


86F 


86G 



80 



82A 



JOB 
ID 



FIG. 3A 



82H 



POINTER TO SET-UP DATA 



82P 



82A-^ 828 ^ 82C^ 82D >^ 



82E 



82F-^ 82G^ 



JOB 
ID 



FEEDER 
SEHINGS 



DOC 
WEIGHTS 



DOC 
PRIORITIES 



METER 
SEHINGS 



OTHER 
PARAMETERS 



OTHER 
DATA 




FIG. 3B 



y 



8 6A^ 868 66C->^ 86D >^ 86E >^ 86F^ 86G^ 



INDEX 


NO. 
PAGES 


FIELD 
SELECT 1 


FIELD 
SELECT 2 


ADDRESS 


BITMAP 
ADDRESS 


AS 

FLAGS 



84M 



FIG. 3C 



11/17/2003, EAST version: 1.4.1 



U.S. Patent Dec 4, 2001 sheet 4 of S US 6,327,515 Bl 



FIG. 4A 



^ START ^ 



100 



SETUP 



102 



READ 
NEXT W{ OR ALL 
REMAINING RECORDS 



104 



COMPUTE 
PGSUM 
FOR NEXT WMAILPIECES 



106 



COMPUTE 
S(PGSUM)-S = E 




S=S+AS 




S=S-AS 



© 



11/17/2003, EAST Version: 1.4.1 



U.S. Patent Dec 4, 2001 Sheet 5 of 5 US 6,327,515 Bl 



FIG. 4B 



© 



120 



PROCESS 
NEXT N ( OR ALL 
REMAINING ) MAILPIECES 




NO 



<B) 



11/17/2003, EAST Version: 1.4.1 



us 6,327^15 Bl 
1 2 

PERFORMANCE TUNING OF AN INSERTER to a mailpiece record (i.e. an electronic record associated 

SYSTEM BASED UPON A ROLLING >^th a maiipieoe to be assembled) are known. By incoipo- 

AVERAGE OF PAGE COUNTS FOR rating data for controlling assembly of maiipieces in mail- 

MAILPIECES TO BE PROCESSED piece records an essentially unlimited amount of data can be 

5 associated with each mailpiece. Thus addresses, return 

BACKGROUND OF THE INVENTION addresses, logos, and postal bar codes can all readily be 

This invention relates to the preparation of large mailings specified in addition to specification of the number of inserts 

and the like. More particularly it relates to systems and ^ added at each insert feeder, postage amounts, etc. 

apparatus for the preparation of documents and the assembly Systems incorporating such maUpiece records are described 

of multiple maiipieces including such documents. 1° ^ commonly assigned U.S. Pat. No, 4,800^05; to: Axelrod 

The term "maiipieces" as used herein means items Mail Preparation System; issued Jan 24, 1989 

intended to be delivered by a postal seivice or private courier ^ ^""'^ J'r o Kr^.^^ri.' Embodiments of 

service. Typically preparation of maiipieces includes, but is system of U.S. Pat. No 4,800,505 are marketed by the 

not limited to, printing or otherwise providing documents ^ssignee of the present apphcaUon under the name ^Direct 

inchiding variable information pertaining to addressees of Co^ectxon', described m The Direct Connection, version 
the maiipieces and the assembly of such documents with 

other elements of die mailpiece. The term "assembly" as While systems such as those described above have proven 

used herein means the execution of actions to incorporate hig^y successful certain disadvantages remain. In particular 

the documents into maiipieces. Typically, such actions can ^^e fact that chassis cycles at fixed intervals while docu- 

include: accumulating documents with other materials such ^ ^^^^^ delivered at varying intervals means that a poten- 

as preprinted inserts, folding and inserting the resulting lial exists that no documents will be available for a particular 

accumulations into envelopes, printing addresses and other cycle. Clearly the possibility of such "dry holes" can be 

information on the outside of the envelopes, and franking the eliminated simply by operating the chassis slowly enough to 

mailpiece with an appropriate postage amount. assure that the maximum number of sheets can be accumu- 

Inserter systems for the assembly of maiipieces are well " ^^^^ J^y^!^ ^^I'.^^l'^l^y ^K^'^y'. operating at that 

known. A typical inserter system is shown in FIG. L Inserter T'^""^ fP?^^, ^ mcfficicnt m the general case 

system 10 includes burster/feeder 12 which inputs pre- where relatively few accumulations with a maxmiu^ 
printed documents in fanfold form, separates the documents .^^ ^^^^^ ."^ txpM Convereely, in maihng jobs 

and removes and discards sprocket feed strips from the ^ relaUvely large number of large accunaulations 

edges of the document. Each group of documents for a '° mnning too fast will cause a large number of (ky holes^a^^ 

particular mailpiece includes at least one control document ^ throughput is achieved by operating the chassis at 

CD. On control documents CD strips FS are marked with ^ ^^^^^J speed. TTiis problem is exacerbated by the fact that 

code BC which is read by scanner 14 before strips FS are ^ccumulaUon size will vary with withm mailmg jobs, 
removed. In simpler systems code BC can be a "dash code" „ Heretofore efforts to improve the operating efficiency of 

of the type known for use in direcUy controlling inserter inserter systems have not addressed this problem m a direct, 

systems. In newer, more complex systems code BC can be simple and cost effective manner. Thus, U.S. Pat. Nos. 

a conventional bar code which serves as a pointer to a 4,987^47 and 5,083,281; to: Rabindran et al. teach a method 
mailpiece record which record contains information for optunizing system speed to mmimize time lost to jams 

controlling the inserter; as will be more fully described ^ and stoppages; while U.S. Pat. No. 5,826,869; to: Nyffeneg. 

Ij^Jq^ ger teaches a non-standard, buffered, variable speed docu- 

In otherknowninserterstems,thedocumentscanbe incut 1°^°^ feeder which it is believed would substantially add to 
shed form and a cut sheet feeder can be used in place of f ^ complexity of an inserter system. Thus it is an 

burster/feeder 12. Control document CD, and any additional ^J^^^. ^^e subject mvention to provide a simple, cost- 
associated pages are fed from burster feeder 12 to accumu- ^^^^ performance of an mserter 

latorl6 wheredocumentsforeachmailpieceareformedinto ' ^y^^^°^ ^^""^ ^^'^^ of a maihng job. 
separate accumulations A and folded. BRIEF SUMMARY OF THE INVENTION 

Accumulation A is then fed to insert stations 20A and 20B The above object is achieved and the disadvantages of the 
where preprinted inserts I are added to form accumulations prior art are overcome in accordance with the subject 
Al and A2. Those skilled in the art will of course recognize 50 invention by means of a method and apparatus for process- 
that the number of such insert stations used will vary from ing maiipieces. An inserter system includes a chassis for 
application to application. assembling the maiipieces, the chassis operating cyclically 

Accumulation A2 is then fed to insert station 22 where it with successive accumulations advancing at the end of each 

is inserted into an envelope and sealed to form mailpiece cycle, and a document feeder for feeding accumulations of 

MP. Mailpiece MP is then fed to address printer 24 which 55 documents to the chassis, the accumulations containing 

prints address AD on the outside of the envelope. Depending varying numbers of documents. The maiipieces each include 

on the size of the print field of printer 24, printer 24 also can a control document, the control documents each including 

be used to print other information such as a variable return data for determining a unique identification code. The 

address (or other text message) RA, logo L, and postal method includes the steps of storing a mailing control file, 

barcode PBC on the envelope. (Those skilled in the art will tio the mailing control file comprising a plurality of mailpiece 

recognize that dash codes as described above typically records, each of the records including a plurality of fields, 

cannot include sufScient information to define even address the fields containing data for controlling assembly of a 

AD so that systems incorporating dash codes typically use mailpiece, and each of the records including one of the 

window envelopes to provide addressing information.) Sys- unique identification codes, whereby each of the records 

tem 10 also includes out stacker 30 for diverting maiipieces 65 defines preparation of at least one corresponding mailpiece, 

when an enor is detected. As noted above inserter systems the records also defining the number of documents com- 

wherein said code BC is a barcode which is used as a pointer prised in each of the maiipieces; and operating the document 
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feeder at a fixed linear speed, whereby accumulations are DETAILED DESCRIFHON OF PREFERRED 

available for input to the chassis at varying intervals sub- EMBODIMENTS OF THE SUBJECT 

stantially depending upon the number of documents in INVENTION 

corresponding accumulations, so that there is a possibility pjc. 2 shows mail preparation system 40 which inchides 
that no accumulation will be available for particular cycles s ji^ta processing system 42 and mailpiece assembly system 

of the chassis. The chassis is initially operated at a selected 5Q 

speed and which is periodicaUy updated by preferably first '^^^ processing system 42 is programmed in a oonven- 

determmmg a measure of the average number of documents ^^^^y ^^^^^ ^^^^^^ documents 46, which inchide 

to be formed mtoaccumulauons for a predetermmed number ^^^^^^j documents CD and associated documents P; with 

of mail pieces next to be processed and then computing a ^^^^^j document CD and its associated documents P 

nommal chassis speed as a ftmcuon of the measure. A being associated with each mailpiece, wherein control docu- 

determmation between the difference of the nommal chassis ^^^^ ^D are marked with barcode pointers to mailpiece 

speed and the current chassis speed is achieved and if the ^^^^^^ ^ described above. In the embodiment 

difference is positive and greater Oian a first positive value, ^^^^^ ^ ^^^^ ^^^^ ^^^^ ^ ^ documents 46 

mcreasmg the chassis speed, and if the difference is negative direcUy and documents 46 arc transported physically for 
and less than minus the first value, decieasmg the chassis 15 ^^^^^ Yiovftvfti, any convenient method of output and 

speed, pie apparatus then prepares ^e corresponding mail. transport, such as electronic output and transmission for 

pieces m accordance with the records. ^^^^^ printing, can be used and is within the contemplation 

In accordance with one aspect of the subject invention the of subject invention, 

chassis speed is increased or decreased by a predetermined q processing system 42 also generates and outputs 
fixed amount. In accordance with another aspect of the ^ mailing control file 80, X is shown in HO. 3A, which 

subject invention the fixed amount is a predetermined fiinc- includes header 82 and a plurality of mailpiece records 84-1 

tion of a system parameter. through 84-N, in a conventional manner. Mailpiece records 

In accordance with another aspect of the subject invention 84-1 through 84-N each include a plurality of fields 

the measure is the total number of documents in the prede- 86A-86G containing data for controlling assembly of the 
tcrmined number of mailpieccs. ^ mailpiece. 

In accordance with another aspect of the subject invention in a preferred embodiment, the mailing control file also 

the apparatus further includes a controller and updating of includes data in header 82, shown in FIG. 3B, for defining 

the chassis speed is carried out by the controller during set-up parameters for the mailing job corresponding to file 

processing of the mailpieces. 80. In FIG. 3B header 82 includes a job ID in field 82A, 

In accordance with another aspect of the subject invention feeder settings in field 82B, document weights in field 82C, 

the records are generated by a data processing system and document priorities in field 82D, postage meter settings in 

the computations for updating of the chassis speed are field 82E and other set-up parameters, as discussed above, in 

carried out off-line by the data processing system which then field (or fields) 82F. In other embodiments of the subject 

includes an indication whether the chassis speed is to be invention field (or fields) 82 G can contain additional infor- 

increased, decreased, or remain unchanged in each of the mation relating to the mailing as a whole, such as an account 

records. number to be charged to mailing cost centers. 

In accordance with another aspect of the subject invention In another preferred embodiment information such as is 

the predetermined number of mailpieces is determined as a shown in header 82 can be stored as a separate file, which 

function of the variation in the number of documents in the can be part of a database of job set-up modes. This separate 

mailpieces. file can then be accessed in any convenient maimer. For 

In accordance with another aspect of the subject invention example, the separate file name can be derived as a function 

the records are generated by a data processing system and of the job name; e.g. if the job name is mailxxxx.job then the 

the predetermined number of mailpieces is determined off- separate record name would be mailxxxx.set. Or, header 
line by the data processing system which then downloads the 45 82P, also shown in FIG. 3B, which includes pointer 82H to 

predetermined number to the apparatus. the separate file, can be used in place of header 82. 

In accordance with another aspect of the subject invention FIG. 3C shows typical mailing record 84-M. (In general, 

the predetermined number of mailpieces varies during a the content and format of mailpiece records can be freely 

mailing job as the variation in the number of documents in specified by system users. However, the record must include 
a mailpiece changes and the nominal chassis speed is 50 an index, or identification code, which establishes corrc- 

computed as a function of the average number of documents spondence between the record and a corresponding 

in the mailpieces. mailpiece.) In record 84-M field 86A contains an index, or 

Other objects and advantages of the subject invention will identification code; field 86B specifies the number of pages 
be apparent to those skilled in the art from consideration of in the maQpiece; fields 86C and D specify whether or not 
the attached drawings and the detailed description set forth 55 corresponding insert stations will add inserts to the mail- 
below, piece; field 86E is a printer control field which specifies an 

„,«^^^T r^^rr^,^ r^r. *,,»vT^o address for the corresponding mailpiece; and field 86F is a 

BRIEF DESCRIPTION OF THE DRAWINGS ^^^^^ 'j.ieid 86G relates to conuol of the 

FIG. 1 shows a schematic block diagram of a prior art chassis speed, as will be described below, 
inserter system; ^0 The mailing control file is communicated to mailpiece 

FIG. 2 shows a schematic block diagram of a system for assembly system 50 through communications link 48, which 

preparing mailpieces; can utilize any convenient form of communication, such as 

FIGS. 3A, 3B and 3C show a mailing control file and a electronic data communication or the physical transfer of 

typical mailpiece record and header; and media without departing from the scope of the subject 

FIGS. 4A and 4B show a flow diagram of the operation of 65 invention, 

the system of FIG. 2 to optimize the chassis speed in In the embodiment shown in FIG. 2, mailpiece assembly 

accordance with the subject invention. system 50 includes inserter systems lOA, lOB, and IOC, 
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which are substantially similar to oonventioDal inserter Sq is an initial chassis ^eed which can be a fixed value 

system 10 described above with reference to FIG. 1, but or can be based on estimates of the job characteristics, 

necessarily must be of the type wherein control documents ^$ jg the size of the speed increment by which the chassis 

CD inchide a barcode pointer to a mailpiece record to ^^^^ 5^ adjusted every N mailpieces. AS can be either 

carryout the fiinctiotts of mailpiece assembly. In other 5 a program constant or can be a constant function of a system 

embodiments different types of iiBener systems having arameter for various systems, for example a constant 

expanded (e.g. more insert modules) or different fimcUoDS ^^^^^^ maximum system speed. Preferably AS will 

(<^g. matdied mail generation or address vcnfcation), but ^j^^^ ^ ^^^^^^ ^^^^ ^ ^^^^ 

still including barcode pointers, can be used without depart- , ,. c .u . . ^ i j 

• r , r iu- cv.:.^ :^,^t:^r, i' difficult for the system to reach an optimal speed, 

ing from the scope of the subject invention. l-i . • • -n- . .u 

... , , . e« 1 • 1 J < II while too large a value will impose unnecessary stress on the 

Maibiece assembly system SO also inchides controllers , _ ^ ^ ■„ j ■ ,u ^ n u ui . ■ . 

52A. MB. and 52C for controlling operation of inserter system. Those skilled in the art wdl be able to select 

systems lOA. lOB, and IOC in a m«iner which will be m^opn^^ values of AS for parUcular apphcations m acoor- 

described more fully below. ^ 

Mailpiece assembly system also indudes file s«ver 58 „ ^ is the window of mailpicces to be processed which are 
which manages mailing control file database 60 which stores " exammed to adjust the chassis speed in accordance with the 
mailing control files downloaded from data processing sys- s»bject mvenUon. W can be a fixed vahie or can be based on 
tem 42, and which also communicate appropriate maihng estimates of the job characterisUcs. Wues of W are sub- 
control files to controllers S2A, B or C as mailings are sUntiafly based on the amount of vanation m the mimber of 
assigned to inserter systems, as will be more fully described documente composed in each mailpiece. If ttie number of 
^^lo^ documents is substantially constant for long runs of 

Mailpiece assembly system also includes manager's ""f P|«=<=f . W can be l«ge with respect to N thereby 

workslalion 66, which includes display 66D and keyboard f^^'^S ^ . of the chassis speed. Conversely. 

66K through which a site manager can provide operaUonal ."'t T u f , rTf ^ \ k'^m' 

. . . . J J'.- J . u £n selected smaller to more closely follow the mail lob. While 

managementmpuuuchasaccessmgandeditmgdatabaseeo ^ >^ ^^^^^^^ 

or assigmng mailings to vanous inserter systems. „ „ . . i n j • .u ^ n u ui . 

^ ** . . * .... A 0o cenerally effective, those skilled in the art will be able to 

Commumcations among workstation 66, file server 58 ^^j^^^ appropriate values of N for particular apphcations in 

and controllers 52A^ B and C is preferably earned out over ^^^^^Z, With the above tradeoffs, 

a conventional local area network m a manner well under- , ^ ^ r u - • 

stood by those skilled in the art and which need not be 30 "^"^ embodiments of the subject mvention, where 

discussed fiirther for an understanding of the subject inven- Pf filter vahies such as L. S^and W are based on esUmates 

of the job characteristics these estimates can be earned out 

J n I. fl J- <r*u *■ off-line by data processing system 42 and down loaded to 

nGS.4A and B show a flow diagram of die operation of ^ P^^^^^ embodiments this downloading is 

a selected conttoUer, herein^ter assumed for purposes of > accordance with the method of commonly 

explanauon to be coniroUer52A, to vary the chassis speed 35 co-pending U.S. patent application Ser. No 

to optimize performance (t e. mmmiize the number of dry Q^^^^^ Q^g fjj,,. fysTEM AND APPARATUS FOR 

holes m accordance with a preferred einbodiment of Uie pREPARAHON OF MAILPIECES AND METHOD FOR 

subject invenuon. (As noted above the documen feeder piLEBASED SETUP OF SUCH APPARATUS; filed Oct. 4. 

Operates at a fixed speed, but delivers accumulaUons of . l-l-ll- *jl c 

/ , , •.IT- J • J * 1999, which IS hereby incorporated by reference, 

documents at varying mtervals. Linear speeds m document 40 „ ^ / . /„, . , 

feeders are in general much higher than in chassis and can ^t 102 controller 52Areack the next W mailpi^^ records, 

be set so that, for the typical mailpiece, the document ^ at 104 computes PGSUM, the total number of docu- 

accumulation will be available for the next chassis slot. By ^^^^ mcluded m the next W mailpieces. 

running the document feeder at a constant speed the subject At 106 the controUer computes the difference E between 

invention takes the fuUest advantage of this capability whUe 45 * nominal value, S(PGSUM), based on the average number 

adjusting chassis speed, as will be described below, to of documents in the next W maUpieces, PGSUM, and the 

accommodate temporary increases in the average number of current chassis speed S. (To a good approximation the 

sheets in a document. The subject invention is also advan- document feeder linear speed divided by the document 

tageous in that the document feeder can be more easily tuned length divided by the average number of documents per 

for optimal paper handling when it runs at a fixed linear 50 mailpiece, i.e. per accumulation, equals the average number 

gpggd J of mailpieces per unit time and the chassis speed is adjusted 

At 100 controller 52A, sets up initial parameter values: L, ^ gi^c a corresponding cycUc rate.) 

N, So, AS, and W. L is the document length and is preferably It should be noted that m the embodiment shown W is 

downloaded from system 42. N is the number of mailpieces constant so that PGSUM is directly proportional to the 

which are processed in the intervals between updating of the 55 average number of mailpieces and the average need not be 

chassis speed, as will be described further below. Vahies for computed expUciUy. In other embodiments where W can 

N can be selected based on tradeoffs among the desired vary the actual average is computed and used to determine 

accuracy (the more often the chassis speed is updated the nominal speed. 

more accurately it will track the desired profile), the chassis At 110 controller 52A determines if E is greater than a first 

acceleration (it is inefficient to update the nominal chassis 60 value, preferably AS/2. If so, then at 112 the current speed 

speed more rapidly than the chassis can respond), and the S is increased by an increment AS; and if not then at 114 the 

computational burden (which of course increases the more controller determines if E is less than -AS/2, and if so, speed 

frequently the chassis speed is updated). While values for N S is decreased by AS. 

of about 10 percent of the number of pieces processed per In any event, whether or not the current speed is adjusted, 
hour are believed generally effective those skilled in the art 65 controller 52A goes to 120 and processes the next N mail- 
will be able to select appropriate values of N for particular pieces. Details of such processing are well known and are 
applications in accordance with the above tradeoffs. described for example in the above described commonly 
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owned references, and need not be discussed further here for 
an understanding of the subject invention. 

At 122 controller 52A deterniines if the mail job is done 
and, if not, returns to 102, and otherwise exits. 

In another embodiment of the subject invention, the above 
calculations can be carried out off-line by data processing 
system 42 if that system has sufficient information such as 
document feeder linear speed, document lengths, etc. 
Returning to FIGS. 3A and C, in such embodiments an 
additional field 86G can be added to each of records 84M by 
system 42 to flag to controller S2A whether or not an 
increment AS is to be added or subtracted to the current 
chassis speed S or whether S is to remain unchanged when 
the records are accessed to process each mailpiece. 

As discussed above, values for W can be varied if the 
variation in the distribution of documents in mailpieoes 
requires. It should be noted that W can also be varied within 
a particular job by down loading phiral successive values 
during set-up. 

The embodiments described above and illustrated in the 
attached drawings have been given by way of example and 
illustration only. From the teaching of the present applica- 
tion those skilled in the art will readily recognize numerous 
other embodiments in accordance with the subject invention. 
Accordingly, limitations on the subject invention are to be 25 
found only in the claims set forth below. 

What is claimed is: 

1. A method for controlling apparatus for assembly of 
mailpieces, the apparatus including an inserter system com- 
prising a diassis for assembling the mailpieces, the chassis 3Q 
operating cyclically with successive accumulations advanc- 
ing at the end of each cycle, and a document feeder for 
feeding accumulations of documents to the chassis, the 
accumulations containing varying numbers of documents, 
the mailpieces each including a control document, the con- 35 
trol documents each including data for determining a unique 
identification code, the method comprising the steps of: 

a) storing a mailing control file, the mailing control file 
comprising a plurality of mailpiece records, each of the 
records including a plurality of fields, the fields con- 
taining data for controlling assembly of a mailpiece, 
and each of the records including one of the unique 
identification codes, whereby each of the records 
defines preparation of at least one corresponding 
mailpiece, the records also defining the nxmiber of 45 
documents comprised in each of the mailpieces; 

b) operating the document feeder at a fixed linear speed, 
whereby accumulations are available for input to the 
chassis at varying intervals substantially depending 
upon the number of documents in corresponding 50 
accumulations, so that there is a possibility that no 
accumulation will be available for particular cycles of 
the chassis; 

c) initially operating the chassis at a selected speed and 
periodically updating the chassis speed by; 55 
cl) determining a measure of the average number of 

documents to be formed into accumulations for a 
predetermined number of mail pieces next to be 
processed; 

c2) computing a nominal chassis speed as a function of 60 
the measure; 

c3) determining the difference between the nominal 

chassis speed and the current chassis speed; 
c4) if the difference is greater than a first positive value, 

increasing the chassis speed; and 65 
c5) if the difference is less than a first negative value, 

decreasing the chassis speed; and 



40 



d) controlling the assembling means to prepare the cor- 
responding mailpieces in accordance with the records. 

2. A method as described in claim 1 herein the chassis 
speed is increased or decreased by a predetermined fixed 
amount. 

3. A method as described in claim 2 wherein the fixed 
amount is a predetermined function of a system parameter. 

4. A method as described in claim 1 wherein the measure 
is the total number of documents in the predetermined 
number of mailpieces. 

5. A method as described in claim 1 wherein the apparatus 
further includes a controller and updating of the chassis 
speed is carried out by the controller during processing of 
the mailpieces. 

6. A method as described in claim 1 wherein the records 
are generated by a data processing system and the compu- 
lations for updating of the chassis speed are carried out 
off-line by the data processing system which then includes 
an indication whether the chassis speed is to be increased, 
decreased, or remain undiangcd in each of the records. 

7. A method as described in claim 1 wherein the prede- 
termined number of mailpieces is determined as a function 
of the variation in the number of documents in the mail- 
pieces. 

8. A method as described in claim 7 wherein the records 
are generated by a data processing system and the prede- 
termined number of mailpieces is determined off-line by the 
data processing system which then downloads the predeter- 
mined number to the apparatus. 

9. A method as described in claim 1 \^erein the prede- 
tennined number of mailpieces varies during a mailing job 
as the variation in the number of documents in a mailpiece 
changes and the nominal chassis speed is computed as a 
function of the average number of documents in the mail- 
pieces. 

10. Apparatus for assembling mailpieces, the mailpieces 
each including a control document, the control documents 
each including data for determining a unique idratification 
code, the apparatus comprising: 

a) storing means for storing a mailing control file, the 
mailing control file comprising a plurality of mailpiece 
records, each of the records including a plurality of 
fields, the fields containing data for controlling assem- 
bly of a mailpiece, and each of the records including 
one of the unique identification codes, whereby each of 
the records defines preparation of at least one corre- 
sponding mailpiece, the records also defining the num- 
ber of documents comprised in each of the mailpieces; 

b) means for assembling the mailpieces, the assembling 
means including an inserter system comprising a chas- 
sis for assembling the mailpieces, the chassis operating 
cyclically with successive accumulations advancing at 
the end of each cycle, and a document feeder for 
feeding accumulations of documents to the chassis, the 
accumulations containing varying numbers of docu- 
ments; 

c) a controller for: 

cl) initially operating the chassis at a selected speed 
and updating the chassis speed in accordance with 
the records by; 

1.1) determining a measure of the average number of 
documents to be formed into accumulations for a 
predetermined number of mail pieces next to be 

processed by; 

cl.2) computing a nominal chassis speed as a func- 
tion of the measure; 

cl.3) determining the difference between the nomi- 
nal chassis speed and the current chassis speed; 
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cl.4) if the difference is than a first positive value, 

increasing the chassis speed; and 
cl.5) if the difference is less than a first negative 

value, decreasing the chassis speed; and 
c2) controlling the assembling means to prepare the 
corresponding mailpicces in accordance with the 
records. 

11. Apparatus as described in claim 10 wherein the chassis 
speed is increased or decreased by a predetermined fixed 
amount. 

12. Apparatus as described in claim 11 wherein the fixed 
amount is a predetermined function of a system parameter. 

13. Apparatus as described in claim 10 wherein the 
predetermined number of mailpieces is determined as a 
function of the variation in the number of documents in the 
mailpieces. 

14. Apparatus as described in claim 10 wherein the 
records are generated by a data processing system and the 
predetermined number of mailpieces is determined off-line 
by the data processing system which then downloads the 
predetermined number to the apparatus. 

15. Apparatus as described in claim 10 wherein the 
predetermined number of mailpicces varies during a mailing 
job as the variation in the number of documents in a 
mailpiece changes and the nominal chassis speed is com- 
puted as a function of the average number of documents in 
the mailpieces. 

16. Apparatus for assembling mailpieces, the mailpieces 
each including a control document, the control documents 
each including data for determining a unique identification 
code, the apparatus comprising: 

a) storing means for storing a mailing control file, the 
mailing control file comprisiog a plurality of mailpiece 
records, each of the records including a plurality of 
fields, the fields containing data for controlling assem- 
bly of a mailpiece, and each of the records including 
one of the unique identification codes, whereby each of 
the records defines preparation of at least one corre- 
sponding mailpiece, the records also defining whether 

a chassis speed is to be increased, decreased or remain ^ 
unchanged; 

b) means for assembling the mailpieces, the assembling 
means including an inserter system comprising a chas- 
sis for assembling the mailpieces, the chassis operating 
cyclically with successive accumulations advancing at 
the end of each cycle, and a document feeder for 
feeding accumulations of documents to the chassis, the 
accumulations containing varying numbers of docu- 
ments; 

c) a controller for: 
cl) initially operating the chassis at a selected speed 

and updating the chassis speed in accordance with 
the records; and 
c2) controUing the assembling means to prepare the 
corresponding mailpieces in accordance with the 
records. 
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17. Apparams as described in claim 16 wherein the 
chassis speed is increased or decreased by a predetermined 
fixed amount. 

18. Apparatus as described in claim 17 wherein the fixed 
amount is a predetermined function of a system parameter. 

19. Apparatus as described in claim 16 wherein the 
records are generated by a data processing system and the 
predetermined number of mailpieces is determined off-line 
by the data processing system wbidi then downloads the 
predetermined number to the apparatus. 

20. A system for assembling mailpieces, the mailpieces 
each including a control document, the control documents 
each including data for determining a unique identification 
code, the apparatus comprising: 

a) a data processing system for generating a mailing 
control file comprising a plurality of mailpiece records, 
each of the records including a plurality of fields, the 
fields containing data for controlling assembly of a 
mailpiece, and each of the records including one of the 
unique identification codes, whereby each of the 
records defines preparation of at least one correspond- 
ing mailpiece, the records also defining the number of 
documents comprised in each of the mailpieces; 

b) storing means for storing said mailing control file, 

c) means for assembling the mailpieces, the assembling 
means including an inserter system comprising a chas- 
sis for assembling the mailpieces, the chassis operating 
cyclically with successive accumulations advancing at 
the end of each cycle, and a document feeder for 
feeding accumulations of documents to the chassis, the 
accumulations containing varying numbers of docu- 
ments; 

d) a controller for: 

dl) initially operating the chassis at a selected speed 
and updating the chassis speed in accordance with 
the records by; 

dl.l) determining a measure of the average number 
of documents to be formed into accumulations for 
a predetermined number of mail pieces next to be 
processed by; 

dl .2) computing a nominal chassis speed as a func- 
tion of the measure; 

dl ,3) determining the difference between the nomi- 
nal chassis speed and the current chassis speed; 

dl.4) if the difference is than a first positive value, 
increasing the chassis speed; and 

dl.5) if the difference is less than a first negative 
value, decreasing the chassis speed; and 
d2) controlling the assembling means to prepare the 

corresponding mailpieces in accordance with the 

records. 
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SYSTEM AND METHOD FOR ELECTRONIC electronic delivery printstream based on delivery prefer- 

AND PHYSICAL MASS MAILING ^nces stored in a database. A printer prints the physical 

delivery printstream to create printed documents. A physical 

TECHNICAL FIELD inserter generates physical mail pieces including one of the 

5 printed documents and, for at least some of the physical mail 

The present mvenUon relates to mass mail delivery pieces, respective physical inserts. An electronic inserter 

mechanisms and, more particularly, to combined electronic ^^^^ (he electronic delivery printstream into electronic 

and physical delivery medianisms. documents and generates electronic mail pieces. Each of the 

nAnv^mniifm apt electronic mail pieces includes one of the electronic docu- 

BACKGROUND ART j^^^g ^^^^ electronic mail pieces, an 

Many businesses currently send out mass mailings to their electronic insert. The electronic insert may be a link to a 

customeis or prospective customers. For example, a utility, World Wide Web site, a text attachment, a document, or an 

e.g. electric company, may send out hundreds of thousands electronic copy of a physical insert, 

of bills to its customers every month. As another example, A message router delivers the electronic mail pieces via 

a company may wish to send targeted marketing material, 55 an electronic delivery mechanism specified in the delivery 

such as a sales letter, to prospective customers on a mailing preferences, e.g. to a web server, an electronic mail address, 

list. In either example, a company may augment the bill or a pager, a facsimile machine, and a printer. Preferably, the 

basic sales letter with additional material called "inserts," for message router is configured to deliver an electronic mail 

example, a brochure or a glossy advertisement. piece by one electronic delivery mechanism and a notifica- 

There currenUy exist computer systems, software, and 20 tion message by another electronic delivery mechanism. The 

specialized peripherals for producing mass mailings for system may include a regeneration processor for causing a 

physical deUvery, e.g. through the U.S. Postal Service or by physical mail piece to be generated, corresponding to an 

courier. With the advent of new forms of electronic mail electronic mail piece that has not been deUvered. 

delivery, however, it is becoming more desirable to augment Another aspect of the invention is a method of mass 

existing mass mailing capability with electronic delivery 25 maihng in which a first batch of print images is received, 

medianisms, such as by electronic mail (email), facsimile, The method includes determining whether or not each print 

pager, or publication to a page on the World Wide Web. image is to be delivered physically, in which case the print 

However, there are many reasons why it is difficult to image is stored in a second batch, or electronically, in which 

upgrade or replace these computers systems for electronic case the print image is stored in a third batch. Preferably, 

mail delivery. 30 fii^t records indicating a physical delivery address is stored 

Often these computer systems are called "legacy" com- ^11 the print images of the first batdi. and second records 

puter systems because they are relatively old computer mdicatmg an electronic dehver^ 

systems handed down from previous generations of com- V^nX images of the third batch. 

pany management. These legacy computer systems, The software aspects encompass media or carrier waves 

however, are stiU effective and often control processing vital 35 bearing sequences of computer executable instructions for 

to the company's business, e.g. bill production. Such legacy perforaiing the steps of the mvention. A computer readable 

systems for mass maDing document production typically run medium, as used herein, may be any medium that can bear 

on a mainframe computer and are complex and expensive. mstructions or code for performing a sequence of steps m a 

Accordingly, companies are reluctant to modify, upgrade, or machine readable form, such as a floppy disk, flexible disk, 

replace these critical document generation appUcations. hard disk, magnetic tape, any other magnetic medium, a 

\, , J- u • 1- *• CD-ROM, an other optical medium, a RAM, ROM, PROM, 

Another reason why upgradmg a busmess application is m acu 1^^^^^ u- 

. L L • 1- • •« L EPROM, FLASH-EPROM. and any other memory chip or 

difficult IS that the busmess application is wntten by a ^^^^^^^^^ ii^ry^y i^xiv 1 , u auyiu i y y 
.V- J ^ J 1 1 • * *i. . cartridge. Acarner wave Signal is any type of Signal that may 

third-party developer with exclusive access to the source / 1 ■ ^ *• ♦ / p*u • ♦ «• 

code L JmwiUinTor unable to upgrade the appUcaUon. For carry digital mformation representa .ve of the mstructions or 

example, the business appUcation may have been written by « performing a sequence of steps. Such a earner wave 

^ ' .u * u , * ^fi u.,I:-»„ a:^ ^*:^..Ja may be received via a network, over a modem, or as a 

a company that has gone out of business or discontinued / _ • r . . 1 . c 

^ r * 1' 4- radio-frequency or infrared signal, or any other type or 

support for that application. ■ ^ . . • jjj 

'^^ 1 i> . signal which a computer may receive and decode. 

Even if a company has access to the source code of its AddiUonal objects, advantages, and novel features of the 

mass mailmg apphcation, the company may not have he ^^^^^ ^^^^^^^ ^ ^^^^ ^ ^ ^^^^^ 

resources m terms of time or programming staff to make the ^j^^^ ^^^^ ^tiich follows, and in part will become apparent 

necessary modificaUons for electronic mail dehvery. examination or may be le!imed by practice of the 

As an additional complication, electromc mail dehvery invention. The objects and advantages of the invention may 

may take a variety of forms, e.g. email, facsimile, pager. 5^ realized and obtained by means of the instnimentality's 

Each electronic dehvery mechanism imposes restrictions on 55 combinations particularly pointed out in the appended 

the nature of inserts added to the mailing. For example, an claims, 
alphanumeric pager can only receive a small number of 

characters. BRIEF DESCRIPTION OF DRAWINGS 

The present invention is illustrated by way of example 

DISCLOSURE OF THE INVENTION ^nd not by limitation, in the figures of the accompanying 

There exists a need for adding capabilities of electronic drawings, wherein elements having the same reference 

mail delivery to existing mass mailing systems. There is also numeral designations represent like elements throughout 

a need for handling inserts in a manner appropriate to the and wherein: 

delivery mechanism. FIG, 1 is a diagram of the printstream delivery architec- 

These and other needs are met by an electronic delivery 65 lure according to an embodiment, 
system and method in which a printstream processor sepa- FIG. 2 is an input/output diagram of a printstream pro- 
rates documents into a physical delivery printstream and an cessor according to an embodiment. 
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FIGS. 3 A and 3B are diagrams sbowing the fionnat of The electronic delivery printstteam is sent to an electronic 

records of the mail run datafile and of the electronic mail run inserter HO, which separates out the individual documents 

datafile according to an embodiment. in the electronic delivery printstream and combines the 

FI G. 4 is an input/ouiput diagram of an electronic inserter document with the appropriate electronic insert based on the 

according to an embodiment. ^ control information to produce an electronic mail piece. 

HG. 5 is an input/output diagram of a job setup process Moreover, the nature of the electronic insert is tailored to the 

according to an embodiment. P^^^^?' electronic delivery mechanism specified m the 

Z . . . .. ^ addressing mformation. For example, an insert for a fac- 

FIG. 6 IS an input/output diagram of a regeneration ^^^^ ^^^^^^ ^^^^^^ document faxed along with the 

processor accordmg to an embodiment. individual document As another example, delivery to a 

World Wide Web site involves an insert whidi is a link 

INVENinON" * specifying the URL(Uniform Resource Location) of another 

page on the World Wide Web. 

A system and method of physical and electronic print- xhe separate electronic mail pieces are sent to message 

stream delivery arc described. In the following description, 15 router 112 for delivery to the delivery mechanism specified 

for purposes of explanation, numerous specific details are in the addressing information, e.g. to a web server 116, 

set forth in order to provide a thorough understanding of the electronic mail address, pager, facsimile machine, or a 

present invention. It will be apparent, however, that the networked printer. The message router 112 is configured to 

present invention may be practiced without these specific send a separate notification via another delivery mechanism, 

details. In other instances, well-known structures and 20 por example, message router 112 may deliver an electronic 

devices are shown in block diagram form in order to avoid mail piece to a web server 116 and send the recipient a 

unnecessarily obscuring the present invention. generic fax that informs the recipient of the delivery to the 

web server 116. In addition, message router 112 may encrypt 

Printsu-eam Delivery Architecture Overview otherwise provide for security of the outgoing elccUonic 

FIG, 1 depicts a printstream deUvery architecture accord- ^ mail piece via security module 114. 

ing to an embodiment of the present invention, A user at a If the electronic mail piece is not delivered after a certain 

sender's mainframe 100 submits to printstream processor length of time, the message router 112 generates and sends 

102 documents in a printstream, addressing information in a "failed to process" or "failed to deliver" message to 

the form of delivery preferences stored in a database, and status/regeneration processor 118, which (depending on the 

control information specifying, e.g., what inserts are to be ^° users configured system, which system is configurable) may 

included with each document in the printstream. cause a physical version of the undelivered electronic mail 

A printstream may be a batch of documents or print piece to be produced by printer 104 and physical inserter 106 

images of documents produced by a third-party or legacy deUvery by physical means, 

business appUcaUon. For example, a billing system may 35 Printstream Processor 
produce a batch of bills that are to be printed and sent to each 

customer. By employing a printstream processor 102 as a Exemplary input and output of printstream processor 102 

post processor with supplemental addressing and control is illustrated in FIG. 2. A user at a mainframe may submit to 

information outside of the business application that pro- the printstream processor 102 a job "A" comprising 300,000 

duced the printstream, the functionality of the business ^ documents in a raw printstream 200. This raw printstream 

application can be extended without change to the business 200 may be the output of a legacy application executing on 

application. the mainframe. The printstream processor 102 may be an 

Printstream processor 102 spUts the submitted printstream application executing on the same mainframe or an appU- 

into one of two printstrcams based on the addressing infor- executing on another computer, e.g. a workstaUon or 

mation in the delivery preferences. One printstream is a 45 networked to the mainframe. 

physical delivery printstream. in which the documents arc to The printstream processor 102 utilizes a customer data- 
be delivered, as specified in the addressing information, to a base 202 of delivery preferences that indicate how each 
physical address via a physical delivery mechanism, for document for each recipient is to be delivered, e.g. 
example, the U.S. Postal Service or a courier service. The physically, by fax, etc. ConU-ol information 204 is also input 
other printstream is an electronic delivery printsU-eam, in 50 to printstream processor 102 to specify processing 
which the documents are to be delivered via an electronic instructions, for example, which inserts are to be included 
delivery mechanism, e.g. the electronic mail or facsimile, as and whether to presort the documents, 
specified in the delivery preferences. Printstream processor Printstream processor 102 separates the raw printstream 
102 may encrypt the documents with a content encryption into two printstreams, one for physical delivery and another 
processor 108. 55 for electronic delivery. In the example depicted in FIG. 2, 
The physical delivery printstream is sent from the print- printstream processor 102 separates raw prinutream 200 
stream processor 102 to a printer 104 where the documents into a physical delivery printstream 210 comprising 260,000 
in the physical delivery printstream are printed on a tangible documents. Physical deUvery printstream 210 is sent to 
medium such as paper. The printed documents are sent to a printer 104 for the next step in the physical delivery process, 
physical inserter 106 where they are processed into physical 60 The other printstream is electronic deUvery printstream 224 
mail pieces. For example, a physical mail piece may contain comprising the remaining 40,000 documents of the raw 
a property addressed envelope with the proper postage and printstream 200. Electronic deUvery printstream 224 is sent 
stuffed with the printed document. In addition, the envelope to electronic inserter 110 for the next step in the electronic 
may include additional printed matter, called physical delivery process. 

inserts, selected according to criteria in the control infor- 65 Printstream processor 102 also produces two datafiles, 

mation. The physical mail pieces are then ready for delivery mail run datafile 220 and electronic mail run datafile 222. 

by traditional means, e.g. through the U.S. Postal Service. Mail run datafile 220 contains one record for every docu- 
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meat in the original raw printstream 200. The contents of for insert 1, which may be targeted marketing material for 

each record in mail run datafile 220 is ilhistrated in FIG. 3. ski vacations in Vennont In the physical inserter 106 a stack 

Each mail run datafile 220 record includes a piece identifier of brochures about ski resorts in Vermont may be toaded for 

300, which may specify the son order of the documents. In insertion. In the case of the electronic inserter 110, for a 

addition, each record may contain one or two insert selec- 5 particular batch of mail, the insert needs to be developed in 

tions 302 and 304, which specify the insert(s) that may be a format appropriate for each delivery mechanism, 

inchided with the rc^ectivc document. For example, an Accordingly, the job setup for this batch of mail, e.g. job 

insert selecUon 302 for a physical mafl piece may be a setup file 402, contains a set of templates and inserts for each 

brochure describing a ski resort in Vermont. The mail run delivery mechanism. The job setup for the web server 

datafile 220 record also includes such physical delivery 10 delivery mechanism may specify the URL of a home page 

information as a ZIP code 306, an account identifier 308, a ^ Vermont ski resort. If the deUvery mechanism is 

name 310, an address 312, and a number of pages 314 for the electronic mail, the corresponding insert may specify a text 

document. The mail run datafile 220 is used by the printer ^^^^ ^ attached to an electronic mail message. It is 

104 and physical inserter 106 for generating physical mail possible for a job setup to specify no appropriate insert for 

pieces with the selected inserts and the proper physical mail 15 ^ specific delivery medianism, e.g. fax. It is noted that 

address. templates may specify logos and standard information to be 

If a mail piece is to be delivered by electronic means, as included in each document. Job setups may also specify 

specified in the customer database 202 of delivery "hot-links," which are inserts with no corresponding physi- 

preferences, the printstream processor 200 creates a record ^al counterparts, for example, a corporate logo on a coipo- 

in the electronic mail run datafile 222 in parallel to the mail 20 jatc web page. 

run datafile 220. Thus, the tenth record in electronic maH run ^^^^^ ^ ^^^^ ^ ^^^^^^ notification message 

datafile 222 corresponds to the tenth elecuromc mail piece m ^^^^ deUvery mechanism available for notification. For 

electronic delivery printstream 224. Each of the electronic example, a fax may be sent to a recipient, informing the 

mail run datafile 222 records conUin a piece identifier 300, recipient that a web page includes his latest statement, for 

in order to match up with the corresponding record m the 25 example a monthly billing statement. Generic notification 

mail nm datafile 220. The records also contam electromc ^^^^^^^ are not personaUzed, and so can be predefined for 

delivery information derived from the customer database ^^^^^ - ^atch of maO pieces. 

202 such as a Web address or URL 316, a pager telephone n <• • * ct/- « • k u .a u., . 

number 318. and a fax number 320. In addition, the r^rds ^'^^""^^ "^o^?. . ^ ^ Vr u ^ h 

containdeH;eiyandnotificationpreferences322and324,to 30 ^^^"P P^^>^^ .^^O (not shown in HG. 1). TTie job setup 

' " y _ . „;„^„ r.rir..;t.. Ac proccss IS diQ mteracUve application that allows a user to 

specify wh.ch delivery opuon .s to be g"'« P"°;^;^ P .^^P^^^ ^ 

described m more •'j'^'l^eremrfter the e^^^^^ P ^^j, 

information in records of the electronic mail run datafile 222 . . ^ . c f 1 « ^1,™ 

' k« mcludes templates for formattmg electronic mail messages. 

IS attached to the respective electronic mail piece by elcc- „ ,„ 7* 

. . ^^«r jf 1- .11-* Fax library 502 may mclude templates and mserts as text 

tronic inserter HO for delivery by message router 112. 35 ^, nuiaiy ^ ^ p xir u 

~~ V t. M J ^1 ^-ift T ■ f r files and text attachments to be sent along with a fax, Web 

Although mail run datafile 220 contains informaUon ^^j^^^^ .^^^ URLs (web 

mamly for physical dehvery, all documents to be delivered ^ Addresses), PDF (Postscript Display Format, a portable 

electronically have a corresponding entr^^ standard), or HTML (Hyper-Text Markup 

220 m case the mail piece has to be delivered physically. ^Jguie) files, which are common on the WorM Wide Web. 

Electronic mail pieces may require physical delivery, via 40 ^^0 prompts the user for 

regeneration processor 118 described in more detai HTML files, text attachments, e.g. through a 

hereinafter, if the electromc dehvery mechanisms do not ^.^^ ^ ^^^^ ^^^^^^^ ^^^^^^ 

successfully dehver the electromc mad piece. For example ^^^^^ ^^^^^^ ^^^^ 

electronic mail piece 235 m FIG. 3 has a record in both mail selections of templates and inserts for each 

run datafile 220 and electromc mail run datafile 222. 45 ^^^^^^^^.^ ^^j^^^^y mechanism. Tlie output of the job setup 

Electronic Inserter process 520 is a job setup file, e.g. job setup file 402 and job 

As depicted in FIG. 4, electronic inserter 110 spHts the setup file 518. 

electronic delivery printstream 224 into individual elec- Referring back to FIG. 4, electronic inserter 110 applies 

U-onic mail pieces and packages them with an insert appro- 50 job setup file 402 to a batch of mail pieces in the electronic 

priate for the electronic delivery mechanism specified for the delivery printstream 224 for producing electromc mail 

electronic mail pieces. Electronic inserter 110 is preferably pieces 404, 406, and 408 with the appropriate insert 

a computer software application, which may be executed 00 instructions, e.g. insert instructions 414. The electronic 

the same computer as the printstream processor 102 or inserter 110 also reads out corresponding records from 

another computer on the same network. 55 electronic mail run datafile 222 for generating the applica- 

FIG. 4 depicts three electronic mail pieces 404, 406, and tion electronic delivery information 412 in each electronic 
408, which may be produced by electronic inserter 110. mail piece. Furthermore, the electronic inserter 110 stores 
Each electronic mail piece, e.g. piece 404, comprises a status information about each electronic mail piece in inter- 
document 410 obtained from electronic delivery printstream lock file 400. Each electronic mail piece is placed on a server 
224, which was spUt from raw printstream 200 by print- 60 executing message router 112, which may be a separate 
stream processor 102. The electronic mail piece also server from the mail server upon which the electronic 
includes elecU-onic mail data instructions 412 derived from inserter HO is executed, 
the corresponding record in the electronic mail mn datafile p «• 
222, and insert instructions 404 derived from job setup file Message Routing 
402. 65 The message router 112 detects that a new electronic mail 

Inserts for each batch of mail are defined by a job setup. piece has been received from the elecUronic inserter 110. The 

For example, a record in the mail run datafile 220 may call message router 112 decodes the delivery preference data 322 
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and 324, which was derived from the conesponding record a printstream processor to receive a printstream, said 

in electronic mail run dataffle 222 and appended to the printstream including mail piece data corresponding to 

electronic mail piece as electronic mail delivery instructions a plurality of mail pieces, each one of said plurality of 

412 by electronic inserter UO. Message router 112 sends the «nail pieces intended for a respective recipient, said 

electronic mail piece to an output server subsystem 113 5 printstream processor separating said pnntstream into 

(shown in FIG. 1) for actual deUvery. For example, if web ?°^^ «>f ^ P'^V^^^ delivery printstream and an 

server 116 is specified by the first deUvery preference 322, elertromc deUvery printstream based on a re^ve 

the output server subsystem 113 sends the electronic mail preference prescribed by each respective rwipicnt; 

piece to web server 116. The system may be configured to » P™tej •he printstream processor for pnnUng 

Wait for a preset amount of tkne, e.g. four days, for the 10 Physical delivery prmtstieam to create a phirabty of 

recipient to access the web page where the elecionic mail P™'*'' f ^aid prmted docwients 

. ... . ,r .1. • . u . A ,u eorrcsponduig to a respective one of said plurality of 

piece was delivered. If the recipient has not accessed the ^ ^ ^^^^^ ^ ^ ^^^^ ^ 

web page in the preset amount or time, the electronic mail . ^ ^ , j * 

piece is considered not be delivered. For other deUvery »° "^«f ^ .""f^ printer for generatitlg 

*^ , . J 1- C M u J . ♦ J ,^ mail pieces in pnoted foim, wherein each mafl piece m 

medianisms, the deUvery failure may be detected more 15 - . j r • i j t .1. u 1 _ r • . j 

direcdy. e.g. in the case of a busy signal for a fax number. P™'«» ^^f^. ^'^ P^i'^'y Pr^" 

" °" .> o- documents and whereu at least one of the mail pieces 

If the electronic maU piece is not deUvered according to ^ ^^^^^^ respective printed inserts; 

the delivery mechanism spedfied in the first delivery pref- electronic inserter coupled to the printstream processor 

erence 322, the corre^ondmg document is processed separating the electronic delivery printstream into a 

accordmg to the second deUveiy preference 324 unta aU the M ^ electronic documenu. each of said elec 

deUvery preferences have been exhausted. SUtus for each documents corresponding to a respective one of 

electronic mad piece |s reported to sta us^'regeneration pro- j^^^ .^^^^ ^^jj^^^^j ^^ 

cessor U8 and stored in the interlock file 4M. It ^j^J^^^ ^ i,,^, 

for the ine^ge router 112 to be provKted with a complete electronic form, wherein each mail piece in electronic 

elertronic dehveiy package, that is an electronic mad piece « ^^^^^^ electronic docu- 

with insert instructions 414 for each electromc deUvery ^^^^ ^^^^^j^ ^^^^ j^^^ ^ 

mechamsm, because the electronic mail piece may be m electronic form includes respecUve electronic inserts; 
process for many days after the electronic inserter 110 has 

processed the entire batch. For example, the message router , i j . .1. i . • ■ * r 

112 may have to wail days for the w;b server 116 to be 30 a me^ge router coupled to the electronic mserter for 

accessed before utilizing the second delivery option. , delivering the mail pieces in electromc form. 
aK^^c^ I J f .2. The system of daim 1, further compnsmg a regenera- 

The message router 112 communicates with the electromc j-^^ processor for receiving piece status information, said 

inserter 110 through message files. For example, a separate regeneration processor causing a mail piece corresponding 

downloaded configuration file (not shown) may specify to a maU piece in electronic form to be generated in printed 

whether to stop processmg or ignore when an attachment file p information of the mail piece in 

is missing. There is also communication for mdicating that electronic form indicates that the electronic mail piece has 

error conditions have been fixed and that the message router jj^^^ received by an intended recipient within a prede- 

112 should restart processing if stopped. termined period of time. 

, *• n. AO 3. The system of claim 1, wherein the message router is 

Status/Regeneration Processor configured to deliver at least one of the mafl pieces in 

The interlock file 400 is used for checking document electronic form to a World Wide Web server and wherein the 

status and determining which electronic mail pieces need to electronic insert corresponding to the at least one of the mail 

be regenerated if all the electronic dehvery mechanisms pieces in electronic form is a link to a page on the World 

have proved unsuccessful. In particular, the status/ 45 Wide Web. 

regeneration processor 118, which may be a program execut- 4. The system of claim 1, wherein the message router is 

ing on mail server 600 in FIG. 6, scans the interlock file 400 configured to deliver at least one of the mail pieces in 

for documents whose status indicates that regeneration is electronic form via electronic mail, 

necessary. For physical mail pieces this may occur because 5. The system of claim 1, wherein the message router is 

the physical inserter 106 generated a bad insert, e.g. an insert 50 configured to deliver at least one of the mail pieces in 

jammed. For eIecU"onic mail pieces, regeneration maybe electronic form to a facsimile machine, 

necessary for those electronic mail pieces that have not been 6. The system of claim 1, wherein the message router is 

successfully delivered. configured to selectively deliver the mail pieces in electronic 

Accordingly, the regeneration processor 118 outputs a form by one of a plurality of delivery mechanisms based on 

"regen" file 602 containing the piece identifiers 300 of the 55 recipient preference. 

documents that need to be regenerated, printed by printer 7. The system of claim 6, wherein the message router is 

104, and processed by physical inserter 106. configured to send a notification message by another of the 

While the present invention has been described in con- phifaHly of deUvery mechanisms confirming delivery of the 

nection with what is presenUy considered to be the most mail picces in electronic form. 

practical and preferred embodiments, it is to be understood 60 A method for generating mail pieces for deUvery to 

that the invention is not limited to the disclosed recipients m one of printed or electronic form comprising: 

embodiment, but, on the contrary, is intended to cover receiving a printstream, said printstream inchiding mail 

various modifications and equivalent arrangements included piece daU corresponding to a plurality of mail pieces, 

within the spirit and scope of the appended claims. each one of said plurality of mail pieces intended for a 

What is claimed is: 65 respective recipient; 

1. A system for generating mail pieces for delivery to separating said printstream into at least one of a physical 

recipients in one of printed or electronic form comprising: deUvery printstream and an electronic delivery print- 
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stream based on a respective preference prescribed by 16. A method for generating mail pieces as recited in 

each respective recipient; claim 15 further including the steps of: 

printing the physical delivery printstream to create a assodating at least one mail piece in electronic form with 

plurality of printed documents, each of said printed at least first and second templates, wherein the first 

documents corresponding to a respective one of said S template provides a first choice clccU-ooic delivery 

plurality of mail pieces that is to be delivered in a medhanism and the second template provides a second 

printed form; choice delivery mechanism. 

generating mail pieces in printed form, wherein each mail 17- A method for generating mail pieces as recited in 

piece in printed form includes one of the plurality of claim 16 further including the steps of: 

printed documents and wherein at least one of the mail determining if the at least one mail piece in electronic 

pieces in printed form include respective printed form was delivered by the first choice electronic deliv- 

inserts; ery mechanism; and 

separating the electronic delivery printstream into a phi- delivering the at least one mail piece in electronic form by 

rality of electronic documents, each of said electronic the second choice delivery mechanism if the at least 

documents corresponding to a respective one of said one mail piece in electronic form was determined not to 

plurality of mail pieces that is to be delivered in be delivered by the first choice delivery medianism. 

electronic form; 18. A method for generating mail pieces as recited in 

generating mail pieces in electronic form, wherein each claim 17, further including the step of: 

mail piece in electronic form includes one of the ^ waiting a predefined amount of time before performing 

plurality of electronic documents and wherein at least the determining step, 

one of the mail pieces in electronic form includes 19. A method for generating mail pieces as recited in 

respective electronic inserts; and claim 15 further including the step of: 

delivering the mail pieces in electronic form. notifying a recipient, by a method other than the elec- 

9. The method of claim 6, further comprising: 25 tronic mechanism used to deliver the mail piece, that a 

receiving piece status information about one of said mail mail piece in electronic form has been delivered by an 

pieces io electronic form; and electronic delivery mechanism- 
generating in printed form a mail piece corresponding to 20. A method for generating mail pieces as recited in 
a mail piece in electronic if the piece status information claim 19 wherein the step of notifying a recipient includes 
of the mail piece in electronic form indicates that the 30 the step of notifying a recipient with a facsimile message 
electronic mail piece has not been received by an indicating that the mail piece in electronic form has been 
intended recipient within a predetermined period of delivered. 

21. A method for generating mail pieces as recited in 

10 The method of claim 8, wherein: claim 16 wherein the delivery mechanism is selected to 

the step of deUvering the mail pieces in electronic fomi ^^^^^ the mail piece in electronic fon^ in accordance with 

includes delivering at least one of the maU pieces in one of the foUowmg dehvery methods: an e-mail message; 

electronic form to a World Wide Web server, and ^ inessage; a facsmiile message or a site on the world 

wide w^eb 

the step of generating the mail pieces in electronic form ^ ^ ^^^^^^ generating mail pieces as recited in 

includes msertmg a hnk to a page on the World Wide ^^^.^ ^^^^ .^^^^^^ ^^^^ J 

U. Tlie method of claim 8, wherein the step of deUvering providing insert instructions with each electromc mail 

includes delivering at least one of the mail pieces in elec- piece indicatmg what electromc inserts are to be asso- 

tronic form via electronic maU. ^^^^^ electronic mail piece; and 

12. The method of claim 8, wherein the step of delivering wherein the step of delivering mail pieces in electronic 
includes delivering at least one of the mail pieces in elec- form further includes delivering electronic inserts in 
tronic form to a facsimile machine, accordance with the insert instructions. 

13. The method of claim 8, wherein the step of delivering 23. A method for generating mail pieces as recited in 
includes selectively delivering the mail pieces in electronic claim 15 further including the step of: 

form by one of a plurality of delivery mechanisms based on encrypting the mail piece in electronic form before deliv- 

recipient preference. ering it to a recipient 

14. The method of claim 13, further comprising: 24. A system for generating mail pieces as recited in claim 
sending a notification message by another of the plurality 1 further comprising: 

of delivery mechanisms confirming delivery of the mail a database having a plurality of instruction templates, 

pieces in electronic form. wherein each template corresponds to one of a plurality 

15. A method for generating mail pieces as recited in of electronic delivery mechanisms; 

claim 8, further comprising the steps of: ^ computer processor for associating each electronic mail 

providing a plurality of instruction templates, wherein piece with at least one instruction template; and 

each template identifies a format corresponding to one wherein the message router delivers the electronic mail 

of a plurality of electronic delivery mechanisms; pieces and respective electronic insert mail pieces by 

associating each mail piece in electronic form with at least one of the plurality of electronic delivery mechanisms 

one of the plurality of instruction templates; and in accordance with the at least one instruction template, 

wherein the step of delivering the mail pieces in electronic 25. Asystem for generating mail pieces as recited in claim 

form further comprises delivering the mail pieces io 24, wherein the message router is configured to deliver at 
electronic form by one of the plurality of electronic 65 least one of the electronic mail pieces to a World Wide Web 

delivery mechanisms associated with the at least one of server and the electronic insert is a link to a page on the 

the phirality of instruction templates. World Wide Web. 
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26. A system for generating mail pieces as recited in daim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces via electronic mail 

27. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces to a pager. 

28. A system for generating mail pieces as recited in claim 
24, wherein the message router is configured to deliver at 
least one of the electronic mail pieces to a facsimile machine 
and the electronic insert is a document. 
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29. Asystem for generating mail pieces as recited in claim 
24, wherein the message router is configured to selectively 
deliver the electronic mailpieces to a web server, an elec- 
tronic mail address, a facsimile machine, and a printer. 

30. Asystem for generating mail pieces as recited in claim 
24, wherein the message router is configured to send a 
notification message by one of the plurality of delivery 
mechanisms. 
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ABSTRACT 



Processing events of an insertion machine are managed 
by a first data processor (DPSl) 100*. The DPS 100' is 
connected to a second data processor (DPS2) 700 by a 
data transmission cable 703 whereby the DPSl sends 
data formatted in accordance with a plurality of 95-TO- 
PC COMMANDS to the DPS2 700 and whereby the 
DPS2 700 sends data formatted in accordance with a 
plurality of PC-TO-95 COMMANDS to the DPSl 
100'. Same of the PC-T6-95 COMMANDS are used 
for downloading values for insertion machine input 
parameters and are generated in response to user input 
via a keyboard 720 as prompted by appropriate displays 
on a monitor 718. Other PC-TO-95 COMMANDS are 
generated in response to user input for interrogating the 
DPSl 100* and prompt the DPSl 100' to generate an 
answering 95-TO-PC COMMAND which includes 
insertion machine-related operating output data. 
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calculated by the data processing system on the basis of 
INSERTION MACHINE WITH AUDIT TttAIL AND the per document weights of documents stored at the 
CONfMAND PROTOCOL feeding stations. Some document insertion machines 

have data processing systems wherein the central pro- 
This application is a. continuation-in-part of U.S. pa- 5 cessing unit which manages the insertion machine also 
tent application Ser. No. 823,427 filed Jan. 28. 1986 manages a display device such as cathode ray tubes 
abandoned. whereupon textual indications of machine diagnostic 

BACKGROUND OF THE INVENTION ntoaon. such as macl±K for example 

I. Field of the Invention 10 Numerous collating machine operating parameters 
This invention pertains to collating machines of the must be established prior to the processing of a job or 
type which are operable as insertion machines, and batch. Some of the operating parameters have been 
particularly to methods and apparatus of monitoring the established by manually setting certain mechanical 
operation and performance of such machines. switches; others of the operating parameters have been 
n. Prior Art and Other Considerations 15 establishing by manually entering data related to the 
For several decades now collating machines have parameters into the data processing system through a 
been utilized by commercial establishments for the plurality of electronic switches or keyboards. On some 
preparation of printed matter for postal purposes. An occasions human operators have overlooked the setting 
early collating machine operated as an insertion ma- of one or more input parameters with the result that a 
chine is described in U.S. Pat. No. 2,325,455 to A. H. 20 portion of the batch or run may not be properly pro- 
Williams, cessed. 

In conventional collating machines, a plurality of According to prior art practice, in order to prepare a 
processing stations perform processing events with collating machine to process ajob or batch, an operator 
respect to groups of documents being conveyed on an had to first provide (via both a system panel and a ma- 
insert track in timed relation to a machine cycle. In most 25 chine control panel) certain operating parameters indic- 
such machines the first such processing station posi- ative of which of the insert stations included in the 
tioned along the insert track is generally a first or con- particular collating machine configuration are to be 
trol insert station which comprises feeder means for turned OFF, which are to be turned ON; and, for some 
feeding inserts or documents onto the insert track. The embodiments, which are in a SELECT mode. If an 
insert track is generally indexed relative to further doc- 30 insert station were OFF, the insert station was not per- 
ument feeding stations at a rate approximating one sta- mitted to feed a document regardless of a customer's 
tion or one track location position per machine cycle. control indicia. If an insert station were ON, the Insert 
The document(s) deposited on the insert track from station was required to feed a document regardless of a 
the first insert station is associated with a particular customer's control indicia. If an insert station were 
customer and typically bears a control indicia, such as a 35 specified as being in a SELECT mode, the control 
bar code printed thereon, which, when read, indicates mdicia was used to determine whether the insert station 
with reference to the particular customer which further was to feed. 

insert stations are to be actuated to feed one or more The efficiency of an insertion machine depends upon 

documents. As a particular customer's indicia-bearing several factors, including the machine cycle speed and 

document is indexed along the insert track, each insert 40 the average number of documents per customer fed 

station has an opportunity to feed (subject to operator &om the control statioa In this respect, if the machine 

control input and in accordance with die read control is operating at too fast a speed, for many customers 

indicia) whatever document(s) stored thereat are appH- feeder stations may not be able to feed and/or collect 

cable to the particular customer for inclusion, with a within a single machine cycle all the documents to be 

group of documents related to the particular customer. 45 fed th^efrom. For example, in an insertion machine 

After all applicable inserts for a particular customer which employs a burster with a collector, for a cus- 

have been associated together as a group on the insert tomer with many documents several machine cycles 

track, the associated documents are placed in an appro- may be required before all the customer's documents 

priate packaging medium at a packaging station. For are collected and ready for deposit on the insert track, 

collating machines which serve as insertion machines 50 As a result, several sections of the insert track are left 

the packaging station is an inserting or stuffing station empty during the delay. As another example, in an 

whereat the associated documents are stuffed into an insertion machine which employs a fast feeder such (as 

awaiting envelope. Further operations such as envelope a check feeder), for a customer with many documents 

sealing, envelope diverting, and/or zip code grouping the insert track will have to remain stationary for one or 

occur yet downstream in accordance with sonie em- 55 more machine cycles. In both cases the efficiency of the 

bodiments of insertion machines. In some collating ma- . insertion machine is reduced. Thus, it would be helpful 

chines a wrapper or the like is formed about or envel- for an operator to know the average machine cycle 

opes the associated documents at the packaging station. . speed, the average number of documents per customer 

Some more recent collating machines are operated at being fed from a control station, and the relationship 

least to some degree in conjunction with a computer or 60 therebetween so that the machine cycle speed can be set 

data processing system. In such machines the data pro- at an optimum level 

cessing system makes various decision relating to pro- In addition to the foregoing, it would be beneficial to 

cessing events, including decisions regarding the selec- provide a statistical report of other operations per- 

tive feeding of documents from various stations. In formed by an insertion machine. Accurate statistical 

machines such as that described in U.S. . Pat. No. 65 reports would facilitate better stocking of hoppers asso- 

4,571,925 the data processing system even makes a de- ciated with insert stations; would provide more detailed 

termination relative to postal allocation for a group in diagnostic information for maintenance and. servicing 

accordance with a projected group weight which is purposes; and, would provide tangible records for man- 
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agctnent purposes of operator performance and ma- machine nm and idle times; and, the average machine 

chine production. cycle speed per hour. 

In view of the foregoing, it is an object of this inven- DESCRIPTION OF THE DRAWINGS 

tion to provide an insertion machine and operating o'vxcr i^cv^w*^!- 1 iv/i^ « xic. i./cw^ vr n^vjo 

method therefor in which machine operations are moni- 5 The foregoing and other objects, features, and advan- 

tored and a statistical report thereof is provided. tages of the invention will be apparent from the follow- 

An advantage of the present invention is the provi- ing more particular description of preferred embodi- 

sion of an insertion machine and operating method ments as illustrated in the accompanying drawings in 

therefor which monitors its own operations and reports which reference characters refer to the same parts 

statistical data which is useful for operating the machine 10 throughout the various views. The drawings are not 

more efiiciently. necessarily to scale, emphasis instead being placed upon 

Another advantage of the present invention is the illustrating the principles of the invention, 

provision of an insertion machine and operating method FIG. 1 is a perspective view of an insertion machine 

therefor which monitors its own operation and reports according to a first embodiment of the invention; 

statistical data which is useful for diagnosing potential IS FIG. lA is a perspective view of an insertion machine 

machine problems. according to a second embodiment of the invention; 

. Yet another advantage of the present invention is the FIG. 2A is a side view of machine cycle detection 

provision of an insertion machine and operating method means according to the embodiments of FIGS. 1 and 

therefor which monitors its operation and reports useful lA; 

accounting information. 20 FIGS. 2B and 2C are front and rear views, respec- 

Stin another advantage of the present invention is the tively, of machine cycle detection means according to 

provision of an insertion machine and operating method the embodiments of FIGS. 1 and lA; 

therefor which facilitates a systematic and orderly es- FIG. 3 is a schematic diagram of machine cycle de- 

tablishment of machine operating parameters. tection circuitry according to embodiments of FIGS. 1 

SUMMARY 4 3 ^YiBTi which illustrates the format of por- . 

Processing events of an insertion machme are man- tions of a system global data bus SBUS according to the 

aged by a first data processor (DPSl). The DPS is con- embodiments of FIGS. 1 and lA; 

hected to a second data processcr (DPS2) by a data FIG. 5 illustrates a plurality of audit counters and 

transmission cable whereby the DPSl sends data for- 30 timers included in a non-volatile memory associated 

matted in accordance with a plurality of 95-TO-PC with a data processing system according to the embodi- 

•'COMMANDS to the DPS2 and whereby the DPS2 ments of FIG. 1; 

sends data formatted in accordance with a plurality of FIG. 5A illustrates locations included in a memory 

" PC-TO-95 COMMANDS to the DPSl. The DPS2 has associated with the data processing system according to 

associated therewith data storage medium drive mecha- 35 the embodiment of FIG. 1 wherein average values are 

nisms and peripheral devices including a display moni- stored; 

tor, a keyboard, and a printer. FIG. 6 is a front view of an operator console accord- 
Some of the PC-TO-95 COMMANDS are used for ing to the embodiment of FIG. 1; 

downloading values for insertion machine input param- FIG. 7 is a schematic diagram showing the relation- 

: eters and are generated in response to user input via 40 ship of FIGS. 7A, 7B, 7C, and 7D 

•^keyboard as prompted by appropriate displays on the FIGS. 7A, 7B, 7C, and 7D are schematic diagrams 

^monitor. Other PC-TO-95 COMMANDS are gener- illustrating processing operations involved in a calcula- 

ated in response to user input for interrogating the tion made of a concurrent program CW for the embodi- 

DPSl and prompt the DPSl to generate an answering ment of FIG. 1; 

95-TO-PC COMMAND which includes insertion ma- 45 FIG. 8 is a schematic diagram showing logic steps 

chine-related operating output data. Other 95-TO-PC involved in a diversion determination and report ac- 

COMMANDS including insertion machine-related op- cording to the embodiment of F\Q, 1; 

erating data are generated in dependence upon insertion FIG. 9 is a schematic diagram illustrating processing 

machine activity, such as the reaching of a certain point operations involved in a concurrent program STOP 

in the machine cycle or the detection of a machine fault 50 INTERRUPT for the embodiment of FtG. 2; 

As prompted by a display on the monitor the user can FIG. 10 is a schematic diagram showing processing 

cause the DPS2 to generate a command which stops the operations involved in a concurrent program REPORT 

insertion machine and to enter an AUDIT TRAIL GENERATION for the embodiment of FIG. 1; 

mode. In the AUDIT TRAIL MODE the DPS2 gener- FIG. 11 is a chart showing an AUDIT TRAIL report 

ates a statistical report regarding monitored operations 55 generated format according to the embodiment of FIG. 

of the insertion machine in accordance with analysis by 1; 

the DPS2 of the insertion machine-related operating FIG. 12 is a schematic diagram illustrating processmg 

output data which has been periodically sent to the steps involved in accumulating and updating audit 

DPS2. counters and audit timers for the embodunent of FIG. 1; 

Various operations associated .with an insertion ma- 60 FIG. 13 is a schematic diagram illustrating a second 
chine are monitored in connection with the statistical data processing means and related peripheral devices 
report over a plurality of time bases or time frames. associated with a collating machme serving as an inser- 
Monitored operations include the number of inserts fed tion machine according to the embodiment of FIG. lA; 
from each of a plurality of insert stations; the number of FIG. 14 is a schematic diagram showing various pro- 
envelopes diverted by each of a plurality of stackers; the 65 grams, processes, and procedures included in the cus- 
number of envelopes metered by each of a plurality of tomized software system for the embodiment of FIG. 
postage meters; the number of envelopes completed; the lA which signal a semaphore PCSEND in connection 
number and type of machine stops or faults; the actual with the generation of 95-TO-PC COMMANDS; 
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FIG. 15 is a schematic diagram illustrating execution 360*) of the continuously rotating main timing shaft is 

operations associated with a concurrent program IB- referred to as a machine cycle. The indexing chain 31 is 

PC; suitably connected to the intennittently rotating shaft 

FIG. 16 is a schematic diagram illustrating the rela- . by means well known to those skilled in the art whereby 

tionship or FIGS. I6A, 16B, and 16Q 5 the chain 31 is moved during a portion of the machine 

FIGS. 16A, 16B, and 16C arc schematic diagrams cycle. In the embodimmt described herein, the chain is 

Ulustratiiig execution operations associated with a con- essentially stationary through 0 to 1«0 degrees of the 

current process PC_INT ; machine cycle CDMC) and moves essentiaUy from 180 

FIG, 17 IS a schematic diagram dlustratmg the rela- UMC to 360 DMC for incrementally advancing docu- 

... W ments. It should be understood, however, that the par- 

FIGS.17A and 17B are schematic diagi^illustrat- ^ machine cycle at which chain 31 

ing execution op«ations associated with a concurrent ^^^^ ^^ ^^^ embodiments in view of various 

^'^S!? fo . ^ J. -tt ^ acceleration and deacceleration factors. 

FIG. 18 IS a sche^tic diagram iUustratmg execution ^ ^ ^ ^ 

pSeMOd"^ concurrent process .15 tion 28 in paiillel mamier along-side at least a portion of 

FIG. 19 is a schematic diagram illustrating the inter- 9^ ^."^L^^' The envelope 45 has gripping 
relationship between a prog^ PC Manag^ and sub- J^^^^ ^^JT^^f mdexmg chain 48 whereby the 
routines esDecuted by the second data proc^g means ^^?^P^ 1^ puUs an envelope ckposited thereon 
ofthc embodiment of HG.IA: 20 alsomthedirectionof arrow 40 away from an envelope 

FIG. 20 is a schematic diagram illustrating the rela- ^^^^ processmg station 50 and toward the insertion 
tionship of RGS. 20A, 20B, 20C and 20D; The front table portion 28 has associated 

FIGS. 20A, 20B, 20c and 20D are schematic dia- • therewith a continuously rotating timing shaft and an 
grams illustrating execution operations associated with intermittently rotating shaft. In differing embodiments 
a subroutine CMDINTR of the embodimentof FIG. 73 associated with the front table portion 

28 are coupled directly to the machine motor as de- 

FIG, 21 is a schematic diagram illustrating the rela- scribed above or are mechanically linked to the continu- 
tionship of FIGS. 21A and 21B; ously rotating main timing shaft and to the mtermit- 

FIGS. 21A and 21B are schematic diagrams illustrat- tently rotating shaft described above which operates 
ing the interrelationships between screen displays dis- 20 chain 31. The intermittently rotating shaft associated 
playable on a monitor, as' well as the 95-TO-FC COM- with the front table portion 28 is used to incrementally 
MANDS which prompt generation of the screen displays advance the envelope indexing chain 48. 
and/or the PC-TO-95 COMMANDS generated in re- The series of insert processing station includes the 
sponse to keyboard input prompted by the screen first or up-stream most insert station 42, as well as the 
displays; 35 second, third, fourth, fifth, sixth and seventh insert sta- 

. FIGS. 22A through 22G are front views of differing tions numbered 52 through 57, respectively. The first 
screen displays displayable on display monitor means of msert station 42 is a cutter-type insert station which 
the embodiment of FIG. lA; mcludes a web cutter of the type marketed by the 

FIG. 23 is a schematic diagram showing the relation- FIMA Corporation. The insert station 42 cuts docu- 
ship between FIGS. 23A and 23B; ^ ments from a web of documents; collects the cut docu- 

FIGS. 23A and 23B are schematic diagrams illustrat- ments in sub-groups in a collection stage; and, dis- 
ing execution operations associated with a subroutine charges sub-groups onto the insert track 30 generally at 
AUDIT^TRAIL^ROCESSING of tte embodiment a rate of one sub-group per machine cycle. The first 
of FIG. lA; and, insert station 42 includes unillustratcd reading means for 

FIG. 24 is a schematic diagram depicting various flies reading indicia printed or otherwise formed on the 
included on a hard disc storage medium a s soc i ated with customer's document The indicia can be prepared to 
the embodiment of FIG. lA. include indications of numerous types of information 

DETAILED DESCRIPTIQN OF THE including, for example, whether the document is the 

DRAWINGS document in a sub-group; which of the remaining 

50 insert stations in the series 32 are to feed documents 
First Embodiment Structure ^th respect to this customer, the number of documents 

FIG. 1 illustrates an insertion machine according to a to be fed fiom any of the insert stations included in the 
first embodiment of the invention. The embodiment of series 32 which are capable of feeding a plurality of 
FIG. 1 comprises a back table portion 26 and a front documents per machine cycle; which of a possible plu- 
table portion 28. The back table portion 26 includes an 55 rality of downstream diversion mechanisms are to be 
essentially linearly-extending insert track 30 which ex- actuated; which of a possible plurality of downstream 
tends along a series of insert processing stations. The envelope marker mechanisms are to be actuated (for 
insert track 30 has sets of pusher pins P formed on an such reasons as indicatmg the beginning of a new zip 
indexing chain 31 whereby the insert track 30 conveys code set); and whether an envelope is to be sealed or 
groups of documents deposited thereon in the direction 60 unsealed. 

of arrow 40 from an upstream-most insert station 42 to A reading station such as insert station 42 of the em- 
an insertion or envelope stuffing station 44. bodiment of FIG. 1 can function in any of a plurality of 

The insert track 30 is indexed once per machine cycle modes. If the reading station is the upstream-most read- 
in a manner well known in the prior art. In this respect, mg station in a particular insertion machine configura- 
it is understood that the entire insertion machine is 65 tion,.the insertion station is in a control mode and is 
driven by an unillustrated motor. The motor is coupled • known as a control station. At a control station various 
both to a continuously rotating main timing shaft and to information- indicated by the read indicia is stored in 
an intermittently rotating shaft. One full rotation (Le. memory means for use in conjunction with downstream 
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processing. If the station has the capability to perform a filed Feb- 3, 1984 by Baggarly et al. which includes 

match operation (Le. to match the number of a plurality third-party advertising documents with a customer's 

of documents which the station actually fed per ma- statement and enclosures if and only if inclusion of the 

chine cycle with the number required by the read indi- third-party advertising documents will not increase the 

cia, or to match a printed pattern or the like on its fed 5 postage amount for the customer's group. The docu- 

document with a pattern characterizing the particular ments fed from station 56 are counted so that the thirds 

customer whose group was positioned before the sta- party associated with station 56 can be charged for the 

tion) and the match capability is utilized, the insertion inclusion at a specified per insert fee. The third-party 

station is in a match mode and is also known as a associated with station 57, on the other hand, has sped- 

**matchjng" station. 10 fied that its third-party advertising documents are to be 

In the conHguration of FIG. 1, the insert station 42, included in each customer's group regardless of the 

being the upstream-most reading station, serves as a impact of inclusion upon the postage amount for the 

control station. Therefore indicia read at the insert sta- group. As seen hereinafter, if the extra weight of the 

tion 42 is stored in memory for downstream processing. third-party advertising documents fed from station 57 

The insert stations 52 through 57 arc eadi standard 15 increases the total weight of a customer's group sufii- 

gripper-type insert stations having oscillating gripper dently for the group to be classified in the next greater 

arm structure. In a gripper insert station, a gripper arm postage weight category (thereby incurring an addi- 

mounted on an oscillating shaft extending above the tional postage amount), the third-party associated with 

insert track oscillates the gripper arms toward and away station 57 is charged for the additionsd postage amount 

from a hopper associated with the first insert station. 20 thusly incurred. 

The gripper arm has two jaw members which selec- The processing stations located along the envelope 

tively engage a vacuum-deflected document in the in- track 45 mclude the afore-mentioned envelope feed 

sert station hopper at an appropriate point in the ma- processing station (also known as the envelope hopper) 

chine cycle and which, after the gripper arm has oscil- 50 and an envelope flap opener processhg station 62. 

lated away from the hopper, selectively disengage the 25 The envelope feed processing station 50 can, in differ- 

document, thereby depositing the document on the ing embodiments, include any one of a plurality of types 

insert track. Insert stations can be classified as a "stan- of envelope feeding mecluuiisms. The envelope flap 

dard" insert station-type as just described or can be opener processing station 62 can also be one of several 

classified as a "reading" insert station-type by virtue of types, including either a rotating plough, butterfly-type 

:the further inclusion in their structure of appropriate 30 opener illustrated for example in U.S. Pat. No. 3,583,124 

;.:indicia reading electronics. These standard gripper-type to Morrison, or a traveling and rotating sucker cup-type 

insertion stations 52 through 57 do not have the capabil- opener as illustrated in U.S. Pat. No. 431S,26S to Ors- 

- ity to read indicia or patterns of documents fed there- inger, for example. 

from, but merely feed documents in accordance with The insertion station 44 serves to stuff a group of 

operator control input and the indicia read at the con- 33 related documents into an awaiting, opened envelope, 

trol station 42. Each standard gripper insert station The insertion station 44 includes conventional mechani- 

52-57 has associated therewith a mistake detector to cal structure such as that illustrated in U.S. Pat, No. 

.determine whether the gripper arm has engaged a 3,965,644 to Stocker, for example. At insertion station 

proper number of documents. For the embodiment 44 the back pannel of an envelope is deflected slightly 

•shown in FIG. 1, gripper arms and the associated mis- 40 upwardly by one or more oscillating sucker cups posi- 

•::take detectors are of the type shown in U.S. patent tioned above the envelope. The group of documents is 

•application Ser. No. 06/648,399 filed on Sept, 7, 1984 by then ushered into the awaiting, thusly-opened envelope 

Zemke et al. and incorporated herein by reference. by oscillating pusher foot-type structure 66. The pusher 

Considering further the insertion machine of the em- foot 66 is mechanically linked to the main timing shaft 

bodimentofFIG.l, it is seen that such a machine can be 43 of the insertion machine whereby the pusher foot 66 

utilized inter alia by a client which is a credit card com- oscillates to usher documents at the rate of once per 

pany. In this example the first insert station 42 feeds a machine cycle. 

"summary of account" document for each of a plurality A sealing processing station 68 is situated immedi- 
of customers; the second mseft station 52 has stored ately after the insertion station 44. The sealing station 68 
thereat a self-addressed envelope for each of the plural- 50 comprises a wettable brush 70 which moistens a gununy 
ity of customers; the third insert station 53 has a plural- seal-portion of a moving envelope flap prior to the flap 
ity of general interest or "required" informational docu- being rotated back to its closed position, 
ments (such as a notice advising of a change in interest Downstream from the sealing station 68 is an enve- 
rates) which are to be mailed to all customers; the lope turnover processing station 72 which, in a manner 
fourth and fifth insert stations 54,55 have stored in their 55 well known in the prior art, during four sequential ma- 
respective hoppers "special" or conditional interest chine cycles flips an envelope from envelope track 45 
informational documents to be enclosed with the state- into a front panel-up orientation on an exit conveyor 73. 
ments for selected or targeted customen (such as no- The mechanical mechanism which performs the tum- 
tices to delinquent customers in the hopper for the over or flip operation is mechanically linked to the 
fourth insert station and notices to senior citizen cus- 60 machine timing shaft 

tomers in the hopper for the fifth insert station); and, the The exit conveyor of the embodiment of FIG. 1 com- 
hoppers of the sixth and seventh insert stations 56,57 prises a first segment 73A and a second segment 73B. 
have stored therein third-party advertising documents Segment 73A, which extends beneath two diversion 
which are includable in piggyback fashion with the processing stations such as stackers 76 and 78, is a chain- 
customer's statement and enclosures. 65 indexed conveyer driven in the manner of the insert 
In the example Just described the third-party ad vertis- track 30. Examples of diversion stackers of the type 
ing station 56 is of a type known in the prior art and shown in FIO. 1 are described in U.S. Pat. No. 
described in U.S. patent s^plication Ser. No. 06/576,893 3,652,828 to Sather et al. Segment 73A discharges 
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Stuffed envelopes onto segment 73B. Segment .73B is a the intemipt logic means of DPS 100 to a conventional 

continuously running conveyor which extends along machine cycle detection circuit 114 such as that shown 

two postage meter processing stations 80 and 82. in FIG. 3. The detection circuit 114 functions in combi- 

An intrack detector processing station 84 b posi- nation with two rotational position sensors 116 and 116'. 

tioned along the insert track 30 to monitor for the pres- 3 As shown in FIGS. 2A and 2B, rotational position sen- 

enceofgroupsofdocuments on the insert track 30. The sor 116 mcludes a rotatable disc 118 which has one 

intiack detector 84 mcludes a conventional presence- circumferential slit 120 thereoa As shown in FIGS. 2 A 

sensing detector, such as photocell 86. and 2C, rotational i)osition sensor 116' includes a rotat- 

A data processing system 100 comprises a processor able disc 118' which has thirty six circumferential slits 

means which, according to differing embodiments, can 10 120* thereon. The rotatable disc 118 is mounted on the 

be either a (1) multiprocessor comprising a plurality of main timing shaft 122 of the collating machine so that 

poicroprocessors or (1) a microcomputer which includes slit 120 permits the passage of light frmn a source 124 to 

a microprocessor ca^^le of using a multitasking oper- a detector 126 once per machine cycle in a manner to 

ating system. One example of a suitable microprocessor create a train of timing pulses on line 132. The rotatable 

for sudi a microcomputer is the 9900 family of micro- IS disc 118* is likewise mounted on the main timing shaft 

processors marketed by Texas Instruments. The config- 122 of the collating machine so that slits 120* periodi- 

uration of the DPS 100 and the connection of pins asso- cally permit the passage of light from a source 124' to a 

ciated witii the microcomputer is understood with ref- detector 126' to create a train of timing pulses on line 

erence to U.S. patent application Ser. No. 707,124 enti- 132*. Two mverting drivers 128,130 are connected in 

tied "Insertion Machine with Global Data Bus" filed 20 series to the output terminal of detector 126, with the 

Feb. 28, 1985 by David Taylor (incorporated herein by output of driver 128 being connected to a line 132 in- 

reference). It is understood by those skilled in the art eluded in cable 112. Likewise, ■ two inverting drivers 

that an appropriate timer chip or clock is connected to 128" and 130' are connected in series to the output termi- 

the microprocessor, such as a conventional calendar nal of detector 126', with the output of driver 128' being 

clock which keeps track not only of the time of day, but 25 connected to a line 132' included in cable 112. In the 

also of the day of the week, month, and so forth. embodiment discussed herein, the machine cycle detec- 

The DPS 100 comprises memory means which in- tor circuit 114 causes the application of an interrupt 

eludes memory portions in EPROM for storing operat- signal on line 132 once every machine cycle and an 

ing system program instructions; portions in RAM for interrupt signal on line 132' every 10 degrees of machine 

storing common (or global) identifier values; portions in 30 cycle rotation. The output terminal of driver 128' is also 

RAM which serve as workspaces for the operating connected to an input terminal of a one-shot 134. An 

!:>.. system; portions in EPROM into which is loaded the output terminal of one-shot 134 is connected to a line 

customized software system which comprises a plural- 136 included in cable 112. The timing parameters of 

ity of concurrent programs; and, portions in RAM one-shot 134 are set so that output pulses on line 136 

which serve as workspaces for the customized software 35 have a pulse width sufficiently large that a TRUE signal 

system as such portions are allocated and supervised by is continuously applied on line 136 as long as disc 118' is 

the operating system. rotating (i.e. as long as the machine is running). The 

The DPS 100 also includes I/O means comprising DPS periodically checks the status of the signal on line 

interrupt logic chips, input logic chips, and output logic 136 to ensure that the insertion machine is running. 

v:iv. . chips. Interrupt and input signals are generated by vari- 40 Such checks are made as safety checks, for example, by 

SE. ous devices including photocells, detectors, switches, various concurrent programs before processing is ef- 

':irs^. buttons, and the like, including such devices whidi are fected by the associated processing stations. 

included in electronic circuits associated with various As described in U.S. patent application Ser. No. 

processing stations. Output signals from the DPS 100 707,124 entitied "Insertion Machine with Global Data 

are applied to various devices such as solenoids, lamps, 45 Bus*', filed on Feb. 28, 1985 by David Taylor, the DPS 

and the like, including such devices which are included • 100 has loaded therein a customized software system 

in electronic circuits associated with processing sta- comprising a plurality of concurrent programs. Various 

tions. Thus, various output signals are applied to elec- ones of the concurrent programs are associated with a 

tronic circuits associated with various processing sta- particular type of processing station and include one or 

tions so that the electronic circuits can, in turn, operate SO more concurrent tasks. The tasks comprising such pro- 

the particular device which actually performs the char- grams are executable sets of instructions configured for 

acteristic processing event for the respective processing performing various processing event-related functions, 

station. In one embodiment the data processor 100 includes a 

A printer 101 is connected to the DPS 100 through a multitasking operating system which facilitates inde- 

conventional serial interface port such as a UART. In 55 pendent execution of the plurality of concurrent pro- 

the illustrated embodiment printer 101 is of a type mar- grams. 

keted by Texas Instruments as model 703. A system global data bus SBUS is accessible by a 
Various processing stations are coimected by electri- plurality of concurrent programs. SBUS comprises a 
cal leads to the interrupt chips, input chips, and output plurality of data records, eadi data record correspond- 
chips comprising the DPS 100. For illustration conve- 60 ing to one of a plurality of groups of documents being 
nience the electrical leads connecting the various pro- indexed along insert track 30 and having informational 
cessing stations to the DPS 100 are shown as a series of data elements relative to processing events performable 
cables labeled "XC" wherein X corresponds to- the with respect to that group ofdocuments by various ones 
reference numerals designating the particular process- of the processing stations.. By interfacing with SBUS 
ing station. The cables are shown as merging into a 65 the concurrent program associated with a particular 
larger conduit cable 110 as they enter the DPS 100. processing station can, depending upon the nature of 
To obtain access to information relative to machine the characteristic processing event, perform logic re- 
cycle execution events, a cable 112 is used to connect quired for the characteristic processing event either as 
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early or as late as practical prior to the actual occur- bits corresponding to bits 1 through 3 are included in 

rence of the characteristic processing event SBUS in accordance with the number of reading-type 

SBUS is a system global (i.e. common) variable of the insert stations requied by the user. In the example of 

type TRACKREC. In fact, SBUS is defined as follows; FIG. 1 there are no downstream reading stations so that 

5 bits 1, 2, and 3 are all set "False". 

SBUS: ARRAYia^BUSLMlJ OF TRAOCREC gi^j 4 ^^^^ ^ ^^^^ Bq^i^ array por. 

TRACKRFC is defined m the Pascal language as fol- ^^^^^ 53^5 ^^j, ^^^^ ^ 

*True" or "False" value depending upon whether the 
control indicia requires that the respective standard 
TRACKREC - RECORD ^® grippcf-type insert station feed a document Bits 4 

BITS:BITSTYPE; thiough 19 are associated on a one*to-one basis with as 

oFD?^E^^^^* BNUMMAX] pj^y 35 corresponding standard gripper insert sta- 

tions. The machine builder specifies which of the bits 4 



through 19 correspond to each standard gripper msert 

. ^ J ^ rii station. For the example of no. 1 the builder has spcci- 

wherem BITSTYPE is itself declared a type as follows: ^-^ ^ ^^^^ ^ correspond with insert stations 

BrrsTYPE^PACKED ARRAY (a^BrmAXl « ^<^^e^ rcspectivdy After the indicia on the 

OF BOOLEAN: control document is read at the control station, and m 

accordance with the builder*s specification, bits 4 

BBITMAX is an integer constant; and through 19 arc appropriately set in the record for the 

BNUMMAX is an integer constant. customer then at the control station. 

The global variable SBUS is conceptualized as an Bits 28, 29» and 30 of the packed Boolean array por- 

array of records, each record being of the type tion of each record of SBUS are standard diversion 

TRACKREC. As illustrated in FIG. 4, SBUS is a given status bits which are used in the control of as many as 

a two-dimensional representation wherein each record three respective diversion mechanisms (such as hfter 

of the array SBUS is described as a column. The column fingers or diversion gates). Bits 28, 29, and 30 are gener- 

associated with each record of the array includes a ally set in accordance with the read indicia after reading 

number of rows equal to the sum of the value of the occurs at the control station. Diversion based on a 

. identifiers BBITMAX (representing BBITMAX num- "True" setting of the standard diversion bits 28, 29, or 

-ber of packed Boolean elements) and BNUMMAX 3Q desired in situations, for example, where the 

(representing BNUMMAX number of integer ele- corresponding customer's envelope has an overseas 

mcnts). In the example discussed herein the ihtcgcr address or is internal corporate mail, 

values of the identifiers BBITMAX and BNUMMAX ^its SI, 52, and 53 of the packed Boolean array por- 

are preset by the machine builder in a concurrent pro- ^^^^ ^ ^^^^ ggyS are postage meter status 

gram GENESIS to the constant values 53 and 4, respec- ^^^^ ^ ^ ^j. control of as many as three 

tivcly. In accordance with this example, each record of respective postage meters. The postegc meters are set 

the array SBUS includes 53 packed Boolean elements ^^^^^^ ^^^^ ^ ^^^^^t ^ amount 

• (representing Boolean mformation relative to the pro- ^^^^ ^ ^^^^^^ envelope is determined, 

cessmg of the msertion machme system of a particular ^.^^ concurrent program CW or the concurrent 

customer's documents) and 4 mti^gcr elements (rcpre- « corresponding to the particular control stiition 

.sentmgmtegermformation^^^^^ ^ appropriate one of the postiige 

: Je msertion machme of the same particular customer's ^^^^ ^^^^ or 53 

documen ^ integer values included in each record of 

Further m accordancejwth the e^^^^ &e variable identifiers BMATl. BMAT2. 

illustration of SBUS shows BBUSLEN=20 number of on^vrr a uMfr-uT uxAATt ^^^^^..J, 

records, the value of BBUSLEN being determined on BWGHT. BMATl expresses the read 

the ba^jis of a preset constant and equal to ^^^^^^^ mdicia value in bmary format. BMAT2 ex- 

BBUSLMl + 1. BPUSLEN represents the number of P^^ses the read contiol mdicia value m bmary coded 

customers whose documents which can simultaneously ^ecuna^ format. BPCNT is an integer count of the num. 

undergo active processing (i.e. the number of customers 50 bcr of documents associated with a particular customer, 

whose documents arc simultaneously being indexed in BWGHT is the computed weight of the documents 

accordance with a machine cycle). It should be well associated with a particular customer. The values of 

understood by the man skilled in the art that the format BMATl and BMAT2 are determined after the reading 

of SBUS can be reconfigured as required to take into conti^l indicia and are placed into SBUS under 

consideration inter alia a lengthening or contracting of 55 the contiol of the concurrent program associated with 

the overall collating machme system (thus affecting the the control station. In general, the values of BPCNT 

value BBUSLEN). and BWGHT are updated at each reading-type insert 

Bits 1 through 3 of the packed Boolean array portion station concurrent program associated with the appro- 

of each record of SBUS are set to either a 'True" or pnate insert station and are ultimately calculated by the 

'Talse" value depending upon whether the control 60 concurrent program CW when the computer weiring, 

indicia requires the feeding of documents from a possi- feature is utilized. 

ble plurality of downstream (i.e. non-control station) • With further reference to FIG. 4, a pointer BINDEX 
reading-type insert stations corresponding to bits 1 points to the record in SBUS corresponding to the 
through 3. For example, bit 1 set *Tnie" indicates that customer whose document(s) are at the upsueam-most 
a first downstream reading-type insert station is to feed; 65 processing station of the insertion machine. The con- 
bit 2 set *True" indiciates that a second downstream ceptualized position of pointer BINDEX corresponds 
reading-type insert station is to feed; and so forth. In to the current integer value of a system global variable 
differing embodiments a greater or smaller number of BINDEX in the customized software system. The 



11/17/2003, EAST version: 1.4.1 



4,734,865 

13 14 

global variable BINDEX represents the record number 57) the numerical display depicted in elements 

of the upstream-most processing statioa The contents 146C-146G pertains. For example* when in PRO- 

of records are thus not shifted from record-to-record GRAM mode the specification is indicated by display 

through SBUS; rather, BINDEX b decremented (by a elements 146A and 144$B which together display a 'Tl*' 

function BUS &ROTBUS) with each machine cycle to 5 for feeder station 42. a "1" for first gripper station 52. a 

specify which record currently corresponds to the iqj- "2" for second gripper station 53 (and so forth up to "6" 

stream-most processmg station. Upon decrementation for the sixth gripper station 57), and an "E" for the 

of BINDEX the value of BINDEX is checked to deter- envelope station 50. 

mine whetiier it equals zero, m which case the value of Display elements 146C-146G are used for the display 

BINDEX is set at the value of BBUSLEN-1. 10 of a five digit number. In this connection, as the concur- 

FIG. 6 shows a system panel 140 also known as an ^nt program CW is in a CALCULATION mode, the 
input and display console. Panel 140 includes thereon a five digit number displayed by elements 146C-14^G 
mode display 142; a mode select pushbutton 144; an ^an be (1) the calculated projected total weight of a 
output display 14^ a fei^r/stetion select pushbutton customer's stuffed envelope (during the TOTAL I/O 
14^ a data mput keyboanl 150; a Nation select piode 15 j^^^^y^ (2) the per-document weight at the station cur- 
keyboard 152; a read status diyby 154; a ddivery status ^entiy displayed by elements 146A and 146B (during the 
display 156; and. an audit tr^ keyboard 157. STATION I/O mode); or (3) the cummulative number 

Mode select pushbutto^^^ is used m conjunctoon ^^.^s fed during tiie lowest order time frame from 

witii a hertanafler-d^ribed conct^ent program CW ^ ^^^^ ^^^^j ^. j ^^^^^ ^ 

to switch program C^^^ h"!!!!/:? Tr?T^^^^ QUANTITY I/O mode). 

??nM ^'mT A^T^T/?^^^ TOTAL STA. PROGRAM mode, the five digit number 

TION, and QUANTITY I/O modes-are enterable ^^ ^^ ^ 146C-1460 is the per-document 

only when concurrent prosram CW is m an overall • i.l ^1 . . . i f , , 

CALCULATION mode"^ ife PROGRAM I/O mode "^^^ ^^TT T?"'''^\'^^^V^.^^"'^"T 

is not enterable when concurrent program CW is in its 25 1^^' ^P^^ ^7^!"^ ^^^"^ ^ 

CALCULATION mode used to change the value displayed by elements . 

^cYl70 S d^nDed in more detaU hereinafter. ^^f'^^^' ^ ^ rl'^'^s^f'^l ^1^' 

is associated with an iUuminatable display element in station currently disp ayed by elwncnts 146A and 146^ 
display 142. In this respect, the TOTAL mode is associ. Ae concurrent program is m the PROGRAM 

ated witii display element 142A; tiie STATION mode is 30 "^o^^' ^ ^ ^^Sf ^' pij^button 150A is used to cycle 

associated with dispby element 142B; the QUANTITY ^ "^'S!" ^^^^P^^^^S ^ ^^^P^^^ 

mode is associated with display element 142C; and. tiic "^^^^ 1460-1460; pushbutton 150B ^ used to decre- 
PROGRAM mode is associated witii display element ^he digit correspondmg to the display element 

142D. Assuming tiiat tiie msertion machine is mcchani- indicated by the pointer; and, pushbutton 150C is used 
cafly running, upon depressing the mode select button 35 increment the digit corresponding to tiie display 
144 a first time, concurrent program CW enters its indicated by tiie pointer. ^ , . 

TOTAL display mode and element 142A is Ut Upon respect to tiie display elements 146C-146G, m 

depressing tiie mode select button 144 a second time, tiie TOTAL, PROGRAM, and STATION modes a 

concurrent program CW enters its STATION display decimal pomt is provided so that the values displayed m 
mode and element 142B is lit. Upon depressmg tiie 40 display elements 146E-146G are right of tiie decimal 

mode select button 144 a tiiird time, concurrent pro- P^int. In tiie QUANTITY mode no decimal is provided 

gram CW enters its QUANTITY display mode and inasmuch as a positive integer is displayed, 
element 142C is lit. If tiie insertion machine is not me- station select mode keyboard 152 is used to con- 

chanically running, a fourth depression of mode select 'nm that an insert station is operating in a SELECT 

button 144 enables concurrent program CW to enter its 45 niode (as opposed to an ON or OFF mode). It will be 

PROGRAM mode and accordingly element 142D is lit. recalled tiiat in tiie SELECT mode that tiie determina- 

If the insertion machine insert track is being advanced ^on whether the insert station will feed a document for 

upon the fourth depression of the mode select button ^ customer is based on the indicia on the customer's 

144, the concurrent program CW again enters its control document. Buttons 152A>152F are provided for 

TOTAL mode and element 142A is again lit Thus, 50 insert stations 52-57, respectively. When a button 152 is 

repeated depressing of mode select button 144 causes pressed for an insert station on panel 140, and when a 

the concurrent program CW to cycle through its similar button is pressed for that station on the unillus* 

modes. When the insertion machine is not physically trated machine control panel, the station is placed in the • 

running, depressing mode select button 144 allows con- SELECT mode. Display LEDs 158A-158F, associated ' 

current program CW to cycle through all of its I/O 55 with respective buttons 152A-1S2F, are illuminated 

modes including the PROGRAM mode. Otherwise the v/hen the corresponding button 152 has been depressed 

mode select button enables the operator to cycle to place the station indicated thereby in the SELECT 

tiirough tiie TOTAL, STATION, and QUANTITY mode. 

modes. The read status display 154 uicludes LEDs 
The output display 146 has two sets of LED— type 60 154A-1$4E. Appropriate ones of the LEDs 154A-154E . 
display elonents provided thereon— a first set compris- are ilhiminated with respect to each customer at ap- 
ing elements 146A and 146B and a second set compris- proximately the point m time at which indicia-read and 
ing elements 146C through 146G. Display elements calculated data for the customer is loaded into SBUS. 
146A and 146B are coordmated with tiie feeder/station For example, if it is determined that the customer whose 
select pushbutton 148. In certain I/O modes of the con- 6S data is being loaded into SBUS will eventually have his 
current program CW the feeder/station select pushbut- envelope diverted, LED 154B b illummated. On the 
ton 148 is employed to specify for which of the feeder other hand, if it is determined that postage meter 80 will 
or gripper sutions (e.g., stations 42, 52, 53, 54, 55, 56 or eventually be activated to apply postage to the envelope 
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for the customer whose data is being loaded into SBUS, end of a week the operator hits the pushbutton 162B, at 

LED 154D will be illuminated. which time the contents of the memory locations 201, 

The delivery status display 156 includes LEDs 206, 211, 216, . . . 296 are added to the contents of the 

156A-156D. The LEDs 156A-156D are Uluminated memory locations 202, 207, 212, 217, . . . 297. It is under- 

when the processing stations associated therewith are 5 stood that other user-determined conventions for the 

actually activated. For example, when the divert five frames can be employed. 

stacker 76 is actually activated the LED 156A is illumi- The audit counters shown in FIG. 5 include counters 

natcd. When the postage meter 80 is actually activated 200-204 which count for respective time bases the num- 

the LED 156C is illuminated. ber of documents fed from the control station (such as 

The audit trafl keyboard 157 has an audit traD start 10 station 42); counters 205-209 which count for respec- 

pushbutton 160 and a series of audit trail accumulate tive time bases the number of customers processed by 

pushbuttons 162A-162E. As seen hereinafter, each ac- the control station; counters 210 through 249 which 

cumulate pushbutton 162 is associated with a particular count for respective time bases and respective insert 

time base or time frame and serves to initiate the addi- stations the number of documents fed from the standard 

tion of contents of audit counter memory location of 15 insert stations (such as stations 52 through 57); counters 

that particular time frame to the contents of corrc- 245-249 which count for respective time bases the num- 

sponding audit counter memory locations for a higher ber of envelopes divened by the first stacker (stacker 

order time frame. 76); counters 250-254 which count for respective time 

FIG. 5 is a table depicting various memory locations bases the number of envelopes diverted by the second 

in a non-ivolatile portion (Lc. battery backcd-up RAM) 20 stacker (stacker 78); counters 255-259 which count for 

of the memory means of the DPS 100, including mem- respective time bases the number of envelopes metered 

ory locations associated with a plurality of audit count- by the first postage meter (meter 80); counters 260-264 

ers having addresses represented by reference numerals which count for respective time bases the number of 

200-299 and memory locations associated with a plural- envelopes metered by the second postage meter (meter 

ity of audit timers having beginning addresses repre- 2S 82); counters 265-269 which count for respective time 

sented by reference numerals 360, 365, 370, 375, and bases the number of envelc^es fed; counters 270-274 

380. Each of the audit counters have five memory loca- which count for respective time bases the total number 

tions associated therewith, each of the five memory of machine stops; and, counters 275 through 299 which 

locations for an audit counter being associated with a count for respective time bases and by type the number 

:'particular time frame or time base. For example, the 30 of machine stops (e.g., the number of system stops, the 

audit counter which pertains to the number of docu- * number of stop bar stops, the number of jam stops, and 

ments fed from the control station has memory loca- the number of double feed stops; and the number of miss 

tions represented by reference numerals 200-204 associ- stops). In addition, charge-back counters 240-244 count 

ated therewith. For this particular audit counter, the for respective time bases the number of documents fed 

memory location 200 is used to store a count kept for a 35 from the charge back third party advertising station 

time base labeled FRAMEl; the memory location 201 is which cause the groups with which the documents 

used to store a count kept for a time base labeled FRA- become associated to increase in weight sufficiently to 

ME2; and so on up to memory location 204 used to jump into a greater postage amount category, 

store a count kept for a time base labeled FRAME5. Elaborating on the types of machine stops mentioned 

Thus, it is seen that each of the audit counters shown in 40 above, a system stop occurs as a result of a real time 

FIG. 5 has five non- volatile memory locations associ- operating command of DPS 100. In this respect, a sys- 

ated therewith, the five memory locations being em- tem stop can occur for example when the DPS 100 

' ployed to store counts kept over five corresponding detects a misread, when a read indicia indicates that the 

time bases. system is to be stopped in connection with an alert and 

The five time frames or time bases for which audit 45 clear, or when it is determined that an unusually large 

counts are user determined but have a hierarchial ar- number of documents are being fed from a station for a 

rangement. In this respect, whenever audit counters customer. 

associated with FRAMEl are accumulated such as by A "stop bar'* stop occurs when an operator pushes 

the pressing of button 162A) the contents of those one of the "stop" bars convenienUy located for operator 

counters are automatically added to the contents of the 50 intervention of the machine operation. Such operator 

respective audit counters maintained for FRAME2 intervention can occur, for example, when the operator 

(after which the audit counters associated with FRA- visually detects an irregularity or between operator 

MEl are cleared). Whenever the audit cotmters associ- shift changes or operator breaks, 

ated with FRAME2 are accumulated (such as by the An insertion machine such as that depicted in FIG. 1 

pressing of button 162B) the contents of those counters 55 has a jam detection device at each insert station for 

are automatically added to the contents of the respec- detecting document jams. The Jam detection devices 

tive audit counters maintained for FRAMES, and so are connected to DPS 100 but are also interconnected in 

forth. a manner whereby the detection of a jam at one of the 

In the embodiment described herein, FRAMEl cor- insert stations can stop the insertion machine, resulting 

responds to a current shift or batch; FRAME2 corre- 60 in a jam stop. 

spends to the current week; FRAME3 corresponds to An insertion machine such as that depicted in FIG. 1 

the current month; FRAME4 corresponds to the cur- also has a mistake detector device at each grippeV-type 

rent calendar quarter, and, FRAME5 corresponds to insert station to detect whether a proper number of 

the current year. Thus, at the end of a shift or run an documents have been vacuum-deflected and engaged 

operator hits the pushbutton 162 A, at which time the 65 between jaws of the gripper arm. One embodiment of 

contents of the memory locations 200, 205, 210, 215 .. . such a mistake detector used for detecting the occur* 

295 are added to the contents of respective memory rence of "misses" or **doubles^" is disclosed in U.S. pa- 

locations 201, 206, 211, 216. . . . 296. Likewise, at the tent application Sen No. 06/648,399 filed on Sept. 7, 
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1984 by Zemke et Signals indicative of mistakes result- procedure calls and start conmuuids to initiate indepen* 
mg from a miss or double are noted by the DPS 100 and dent execution of a plurality of concurrent programs. ' 
cause the DPS 100 to stop the insertion machine. In the embodiment described herein each concurrent 
The audit timers commencing at locations 360, 365, program can comprise one or more concurrent tasks, 
370, 375, and 380 are used to keep track of various 5 with each concurrent task comprising instructions 
time-related values. Audit timer 360 is used to -store coded m the Microprocessor Pascal tm language. Van- 
therein the last referenced calendar time 0.e., the tinie ous ones of the concurrent tasks may suspend their own 
indicated by the calendar clup when the chip was laist execution and be posted on an appropriate one of a 
consulted in connection with either a machine start or plurality of semaphores. For example, if a concurrent 
machine stop). Audit timer 365 has stored therein the 10 task desires to suspend its execution until the machine 
total machine fault or idle time for time base FRAMEL cycle reaches a particular point, that concurrent task is 
Audit timer 370 has stored therein the total actual ma- placed on a semaphore which will be signaled in accor- 
chine run time for time base FRAMEl. Audit timer 375 dance with the machme cycle detection. Signaling of 
has stored thereia the calendar time elapsed since the such a semaphcre is facilitated by a concurrent program 
beginning of the time base FRAMEl 0.e. the sum of 15 MMONTTOR which updates appropriate ones of the 
machine run time and machine fault time since the com- semaphores with indications of die machine cycle posi- 
mencement of FRAMEl). Upon starting and stopping tion status. When indications of the machine cycle posi- 
of the insertion machine the calendar chip included in tion status. When the semaphore on which the sus- 
the DPS 100 is consulted; arithmetic operations are pended concurrent task is notified by the program 
performed on the obtained time readings to derive a 20 MMONITOR that the particular point in the machine 
value representative of a time interval during which the cycle has hetn reached, the selfsuspended task resumes 
machine has been either running or idl^ and, the repre- its execution. 

sentative time interval vahie is added to the audit timer One of the concurrent programs which is indepen- 

375 9nd to the appropriate one ofthe audit timers 365 or dently executable by the DPS 100 is the concurrent 

370. 25 program CW. Current program CW includes four I/O 

FIG. 5A illustrates various locations included in the modes: (1) a PROGRAM mode wherein input informa- 
RAM memory of the DPS 100 which are used as tern- tion is associated with the processing stations; (2) a 
porary storage locations for statistics indicative of ma- QUANTITY mode wherein the number of documents 
chine performance averages. In particular, a memory feed from a particular selected insert station is display- 
location having an address represented by reference 30 able; (3) a STATION mode wherein the per document 
numeral 385 is used to store a csdculation of the average weight at an input-requested insert station is display- 
machine cycle speed for time FRAMEl; a memory able; and, (4) a TOTAL mode wherein the projected 
location having an address represented by reference weight for a customer's stuffed envelope is calculated, 
numeral 386 is used to store a cdculation of the average The concurrent program CW can enter its PRO- 
number of envelopes completed per hour for FRAMEl 35 GRAM mode after the DPS has been turned (but prior 
(based on the calendar time elapsed since the beginning to the start of the physical running of the insertion ma- 
of FRAMEl); and, a memory location having an ad- chine) by hitting the mode select key 144 on panel 140 
dress represented by reference numeral 387 is used ot a sufficient number of times to light up the "PRO- 
store a calculation of the average number of envelopes GRAM*' LED mode display light 142D. Execution of 
completed per actual run hour for FRAMEl (based on 40 the PROGRAM mode enables the operator to store in 
the amount of time the machine has actually run since RAM memory in the data processing means 100 data 
the commencement of FRAMEl). As seen hereinafter pertinent to the per document weight at selected insert 
the calculation for the values stored in locations 385, and envelope stations and to display indications of the 
386, and 387 are made when an audit report is requested same on the panel 140. The operator uses the feeder/sta- 
by the pressing of pushbutton 160. Upon such request, 45 tion select pushbutton 148 to specify for which of the 
the values stored in locations 385, 386!, and 387, being processing stations data is to be entered. Upon each 
indicative of machine performance averages, are trans- depression of the pushbutton 148 a different station 
mitted to the printer 101 for preparation of the audit code is displayed on elements 146A and 146B. For ex* 
report. ample, upon hitting button 148 a first time the code 
T, ^ ^ 50 "Fl" is displayed in elements 146A and 146B. Code 
Fint Embodmient Operation «pi„ corresponds to the first feeder station (Le. control 

In operation an operate turns on the DPS 100 which station 42). Upon hitting button 148 a second time the 

xnitialiy executes a GENESIS program included in the code **1" is displayed in elements 146A and 146B. Code 

custoxized software system stored in EPROM. The "1" corresponds to the first standard gripper station (Le. 

GENESIS program- is configured to (1) define system 55 insert station 52). Upon repeated hitting of button 148, 

"constants" for tiie customized software system; (2) the codes **2" (for station 53), "3" (for station 54), "4" 

define various Microprocessor Pascal TM -language (for station 55), *'5*' (for station 56), *'6'* (for station 57), 

-types"; (3) define a set of system "common*' (also "E" (for envelope station 50), "Fl" (for station 42), "1" 

known as system "global") parameters which are uni- (for station 52),. etc., are sequentially displayed 

versally accessibly (4) list a series of external standard 60 While a station has its station code displayed on dis- 

operating system procedures and functions which the play elements 146A,146B during the PROGRAM mode 

custoxized software system wiU require during its exe- of concurrent program CW, the per document weights 

cution; (5) list external procedures and functions which for that station can be entered into RAM memory (and 

the custoxized software system will require during its . displayed on display elements 146C-146G) using the 

executioI^ (6) define various bus-interfacing procedures 65 data entry keyboard 150. The key 150A is used to spec- 

and functions which facilitate the accessing and opera- ify for which of the display digits 146C-146G data is 

tion upon a system global variable herein referred to as being entered, e.g. the tenths ounce digit (correspond- 

SBUS; and, (7) define an initial execution sequence of ing to display element 146E), the hundredtl^ ounce 
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digits (corresponding to display clement 146F), or the processing, the operator commences start up by press- 
thousandths ounce digit (corresponding to display clc- ing an unillustratcd START button on the machine 
mcnt 146G). Each display element 146 has included control panel. Upon pressing of the START button the 
therein a special digit select indicator which is illumi- drive motor of the insertion machine is actively coupled 
nated to indicate that the particular element has been 5 to the rotating shafts discussed above, including the 
selected by pushbutton 150. For example, upon the first incrementing rotating shafts which serve to advance the 
depression of button 150 the digit select indicator asso- insert track indexing chain 30 and the envelope track 
ciated with display element 146E indicates that dement indexing chain 48. Moreover, upon the pressing of the 
146E is specified, upon the second depression of button START button a determination is made wheUier FRA- 
150 the digit select indicator associated with display 10 MEl accumulate pushbutton 162A has just been 
element 14^ indicates that element 146F is specified, pressed. If accumulate pushbutton 162A has been 
and so on. Once one of the display digits 146E-146G is pressed in connection with this machine start, the cur- 
spccificd for a station, the contents of that digit can be rent calendar time expressed by the calendar timer chip 
decremented (using pushbutton 150B) or incremented is loaded into the address 360 and becomes the last 
(using pushbutton 150Q until the desired data value (K9 15 referenced calendar time (the audit timers for addresses 
is displayed for that station. 365, 370, 375, and 380 having already been zeroed). If 
It is understood that inputting of data through key- the accumulate pushbutton 162A has not been pressed 
board 150 in this manner affects not only the values in connection with this machine start, the last refer- 
displayed on- the elements 146C-146G but also deter- enccd calendar time stored at address 360 is subtracted 
mines the per document weight values stored in appro- 20 from the current calendar time expressed by the caien- 
priate storage locations in RAM for the selected station. dar timer chip. The subtraction results are added to the 
For example, with reference to FIG. 5A, the memory contents of address 365 (the fault or idle time for FRA- 
location at which the per document weight value for MEl). After the subtraction the current calendar time is 
the control station 42 is stored is an address represented loaded into the address 360 and becomes the last refer- 
by reference numeral 389; the memory location at 25 enced calendar time. 

which the per document weight value for the msert Upon physical start up of the insertion machine the 

station 52 is stored is an address represented by refer- control station 42 advances a web of documents; reads 

cnce numeral 390; the memory location at which the indicia on documents; cuts documents from the web; 

vj)er document weight value for the insert station 53 is collects a related group of documents belonging to a 

V stored is an address represented by reference numeral 30 customer; and, discharges the customer's related group 

31-391; the memory location at which the per document onto the insert track 30. In this regard, the operation of 

• weight value for the insert station 54 is stored is an control station 42 is understood from the already-incor- 

. address represented by reference numeral 392; the porated U.S. patent application Ser. No. 707,124 filed 

memory location at which the per document weight Feb. 28, 1985 by David Taylor. Program instructions 

...value for the insert station 55 is stored is an address 35 included in the concurrent tasks associated with the 

represented by reference numeral 393; the memory control station 42 supervise the counting of the number 

.. location at which the per document weight value for of customcn processed by the control station 42 and of 

the insert station 56 is stored is an address represented the number of documents cut from the web for each 

"by reference numeral 394; the memory location at customer (i.c. the number of documents that will be fed 

:..which the per document weight value for the insert 40 from the control station for each customer) and, upon 

^ station 57 is stored is an address represented by refer- feeding of a customer's documents, stores the counts m 

i'cnce numeral 395. respective global memory locations. 

Thus, from the foregoing it is seen that during the As a customer's docuoKnts are discharged onto insert 
PROGRAM mode of the concurrent program CW the track 30 by the control station 42, a record of informa- 
operator can input or change the per document weight 45 tion is loaded into SBUS for that customer. The loaded 
values for any or all of the stations 42, 52-57 and 50. information for the customer is conceptualized as corre- 
When the concurrent program CW is taken out of the sponding to a column in the FIG. 4 representation of 
PROGRAM mode by a further depression of the mode SBUS. The loaded information is based at least partially 
key 144, and before the operator is ready to begin the upon indida read with respect to that customer's docu- 
insert feeding, inserting (i.e. envelope stuffing), and exit 50 ments, including read indicia indicative of which down- 
stage processing operations, the operator has an oppor- stream insert stations are to feed if the respective sta- 
tunity if desired to accumulate the audit counters and tions are in a SELECT mode. In this regard, record 
timers for FRAMEl. Accumulation of the audit count- elements (i.e. bit positions) 5 through 10 correspond to 
ers for FRAMEl is generally desired upon the com- information indicative ofwhether the first through sixth 
mencement of a new job or new batch of documents for 55 standard insert stations (i.e. stations 52 through 57) are 
which the operator desires to have a statistical report to feed inserts for the customer. 
Upon the pressing of the pushbutton 162A the audit After a customer's documents are discharged onto 
counters and audit counters 365, 370, 375 and 380 for insert track 30 and after a record corresponding to the 
FRAMEl are added to corresponding audit counters customer has been loaded into an appropriate record 
and audit timers for FRAME2. After the accumulation 60 position in SBUS, the concurrent program CW is sig- 
the FRAMEl audit counters and audit timers for ad- nailed to begin execution of its CALCULATION mode 
dresses 360, 365. 370, 375, and 380 are set to zero. If for that customer. In particular, for the embodiment of 
button 162A is not pressed upon machine start up, the FIG. 1, the CALCULATION mode portion of concur- 
audit counters will continue to have stored therein the rent program is signalled for a customer iat a relatively 
values that were current at the point in time at which 63 late point in the same machine cycle in which the cus- 
the last machine stop occurred. tomer's documents are discharged from control station 
When the operator is ready to conunencc the feeding 42 onto insert track 30. As a general rule the CALCU- 
of inserts, envelope stuffing, and envelope exit stage LATION mode portion of the concurrent program CW 
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is signalled for a customer at a late stage of the same cution of the loop has been set G^dicating that this 
machine cycle in which documents for that customer station is selected to feed). For example, with reference 

are fed onto the insert track 30 from the downstream- to the execution of the loop for insert station 52 the fifth 

most reading insert sution. bit of the customer's record in SBUS is consulted as an 

A portion of the processing conducted by the CAL- 5 indication of indicia select determination; with refer- 

CULATION mode of concurrent program CW is cnoe to the execution of the loop for insert station 53 the 

shown in FIG. 7. In particular, the processing steps sixth bit of the customer's record m SBUS is consulted 

shown in FIG. 7 are executed for each customer at the as an indication of indicia select determination; and so 

appropriate time as described above, Processmg begins forth. If the indicia indicates that the station has not 

for each customer by clearing a weight calculation 10 been selected to feed, processing jumps to the end of the 

register (step 400) which will be used to calculate a loop (represented by symbol 411). 

projected weight for the customer's stuffed envelope. steps 412 through 416 are executed when the station 

After the weight calculation register is clear, steps of interest for this particular execution of loop 402 is 

401-406 are executed for a customer in connection with either (1) m the "OIT mode, or (2) if the station is in the 

the control station 42. At st^ 401 the concurrcait pro- 15 "SELECT" mode and the read indicia indicates that the 

gram CW fetches the per documoit weight for the station is to feed. In this regard, at step 412 the per 

control station 42 from location 3W m voUtile RAM document weight for the station is fetched from the 

memory FIG. 5A). At step 402 concurrent j»o- appropriate memory location in which it was stored 

ffom CW detommes the number of documents fed for during the program mode of concurrent program CW. 

.thecustom^fromcontto^staUon42.fa 20 j ^ ^^^^^^^ ^ i^^^ 

number of documents fed for the customer ^^^^ 5/^^ ^^^^^3 ^ ^^^^^ 

from a global counter wfa^^ fetched as the per document weight for station 52; in the 

rent task associated with the con^l staticm^^ (as. for ^^^^^^^^ of thVloop for insert sStion 53 the contents of 

example, concurremt t^ ^OUOT d^^ m U.S ^^^^^ ^ ^ 

patent apphcation Ser. No. 06/707,124 to Dave Taylor 25 '„u/fr.^ c#at4«« o«m e/^ a tK« 

already incorporated herein). The number of docu- ^^^hj for station 53; and so on. After the per document 

m^Lf^Oiecustomerfrom thecontrolstation42i^ """if 'S'wh^ T "IT ""^T^' V" 
addedatstep403tothcauditcounterwhichhasaddress midtiphed by the number of documents fed from the 

location 200 in the non-volatile memory (see HG. 5) !^^°",f^^^^,^,r'* '"^^^I ^^ ''''t^^ 

and at step 404 to a global piece counter BPCNT. Upon 30 f^*)' ^t step 416 the multiphcation product is added to 
completion of concurrent program CWs CALCULA- weight «lculaUon reptcr to reflect th^ m 

TION mode for this customer the counter BPCNT will ^ projected weight of the customer's stufifed envelope 
be used as a tally for the number of inserts which will ? anticipation of the station of mterest for this execu- 
ultimately be included m the customer's stuffed en- the loop feedmg an mscrt document, 

^^j^p 33 At step 417 a counter which counts the number of 

Knowing the number of documents fed for this cus- documents fed for the station of interest for this execu- 
tomer from the control station 42 and the per document ^f the loop is mcremwited m accordance with the 

weight, at step 405 the concurrent program CW multi- "^n^er of documents so fed. For the embodunent of 
pies these two factors to obtain the total weight of the ™- parUcolar counter corresponds to the ap^ 

sub-group of documents fed from the control station 42. 40 P^V^atc one of the audit counters represented by ad- 
At step 406 the multiplication product is added to the dresses 210, 215, 220, or 225, depending upon which 
weight calculation register. respective insert station 52, 53, 54, 55 is associated with 

A loop commencing at symbol 407 of FIG. 7 is cxc- ^ execution of the loop. At step 418 a global piece 
ciited a number of times corresponding to the number of counter BPCNT is incremented for this customer in 
non-third party advertising stations included in the in- 45 accordance with tiie number of feeds from the station of 
sertion machine. In this regard, for the embodiment of interest is used as a tally for the number of inserts which 
FIG. 1 the loop commencing at symbol 407 is executed ultimately will be included in each customer's stuffed 
four times, each execution corresponding to one of the envelope. 

four insert stations 52 through 55. Thus the loop bearing symbols 407 through 411 as 

During the loop which commences at symbol 407 a 50 shown in FIG. 7 is executed for each of the non-third 
determination is first made (step 408) whether the sta- party advertising stations Cm the embodiment shown for 
tion of interest for this execution of the loop (repre- stations 52, 53, 54, and 55). At the end of the last execu- 
sented by the identifier STATION(l) in FIG. 7) was tion of this loop the weight calculation register will 
designated to be in a "OFF* mode during the program contain a value indicative of the sum of the weights of 
mode of the current program CW. If the station is 55 the documents expected to be fed from the control 
"OFF*, the station cannot feed under any circumstance station 42 and from the non-third party advertising 
and thus the processing jumps to the end of the loop stations for this customer. 

(represented by symbol 411). If the station is not in the Steps 420, 422, and 424 as depicted in FIG. 7 involve 
"OFF' mode, a determination is then made (step 409) the addition to the weight calcination register of a value 
whether the station is m the "ON" mode and thus re- 60 representative of the weight of the envelope. In particu- 
quired to feed regardless of indicia. If a station is not lar, at step 420 it is determined whether or not an enve- 
determined to be in the "ON" mode at step 409, the lope is to be fed for the customer. In this regard, if an 
station is in the "SFLECT" mode and the particular envelope is to be fed, at step 422 the concurrent pro- 
mdicia read for this customer at the control station 42 gram CW fetches the envelope weight from the mem- 
becomes important When a station is in the "SE- 65 ory address 396 whereat a value indicative thereof was 
LECT' mode the concurrent program CW at step 410 stored during the PROGRAM mode. The . fetched en- 
accesses SBUS to determine whether or not the "select" velope weight is (at step 424) added to the weight calcu- 
bit corresponding to the station of interest for this exe« lation register. In addition, at step 425 the contents of 
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memory address 265 is incremented to update the 
counting of the number of envelopes fed. 

Thus far the weight calculation register includes a 
sum representing the weight of the envelope and the 
weight of inserts fed from the control station 42 and S 
from the non-third party advertising insert stations. In a 
loop commencing at symbol 428 the concurrent pro- 
gram CW determines which of the third party advertis- 
ing stations are permitted to feed an msert and adds to 
the weight calculation register the weight of those in- 10 
serts. The loop conunencing at symbol 428 is executed 
for each of the third party advertising stations included 
in the overall insertion machine configuration. For the 
particular embodiment shown in FIO. 1, the loop com- 
mencing at symbol 428 is executed twice— once for IS 
third party advertising station 56 and once for third 
party advertising station 57. 

Processing for the loop commencing at symbol 428 
begins by determining whether the indicia for the cus- 
tomer indicates that the third party advertising station 20 
of interest for this execution of the loop has been se- 
lected (step 430). Whether the customer's indicia indi- 
cates that the station was selected is determined by 
accessing the appropriate bit in SBUS which corre- 
sponds to the station of interest for this execution of the 25 
loop. In this respect, for the execution of the loop for 
station 56 the ninth bit of the customer's record in 
SBUS is examined. For the execution of the loop for 
station 57 the tenth bit of the customer's record in 
-''"^SBUS is examined. If SBUS indicates that the station 30 
ihas been selected, or if it is determined (at step 432) that 
: the station is m the "ON" mode, a determination is 
- made (at step 434) whether the feeding of a third party 
advertising document from the station would increase 
the weight of the customer's stuffed envelope suffi- 35 
.cientiy to require additional postage. 
■ If it is determined that a document can be fed from 
•-the third party station of interest for this execution of 
::the loop without increasing the weight of the custom- 
i^efs stuffed envelope sufficiently to require greater post- 40 
'^age, an inclusion fee counter for the station is incre- 
^V^mented at step 436 to anticipate the permitted feed of 
the station and to provide a bookkeeping indication of 
the permitted feed so that the third pajty advertiser can 
appropriately be billed. If the feed from the station is 45 
permitted, the per document for documents fed from 
the station is fetched from the appropriate memory 
location such as address 29A or 395 (step 438) and the 
fetched weight for a document fed from this station is 
added to the weight calculation register (at step 440). 50 
Moreover, at step 441 the piece counter BFCNT for 
this customer is incremented to reflect the inclusion of 
the document fed from this station of interest 

If it is determined at step 434 that the feed of a third 
party advertising document from the station of interest 55 
for this execution of the loop would result in additional 
postage for the customer, a determination is made at 
step 442 whether the station of interest is a "charge 
back" station. In the situation where the "charge back" 
determination is affirmative, the third party advertiser 60 
has instructed that his insert be included despite the 
additional postage cost and has agreed to assume the 
additional postage cost occasioned by the inclusion of 
his insert. In the illustrated embodiment, only station 57 
is designated a charge-back station. Accordingly, when 65 
the feeding of an insert from station 57 causes a custom- 
er's stuffed envelope to jump into a higher postage 
category, at step 444 an extra postage counter (the audit 
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counter having address 240) is incremented for the 
charge back station. Thereafter steps 436, 438, 440. and 
441 are executed for the charge back station. 

If during the execution of the loop commencing at 
symbol 428 the determinations of steps 430 and 432 are 
both negative, the loop is concluded for that station. If 
the determination at step 442 is negative (i.e. the station 
is not a charge-back station), the bit in SBUS corre- 
spondmg to the station of interest for that execution of 
the loop, having previously been set, is unset (step 445) 
inasmuch as it has been determined that the station 
cannot be permitted to feed. 

Thu8» at the end of the last execution of the loop 
commencing at symbol 428 the weight calculation reg- 
ister for the customer contains the projected calculated 
weight of the customer's stuffed envelope, including the 
weight of the envelope, the weight of the inserts added 
at the control station and the non-third party advertis- 
ing stations, and the weight of the inserts added at the 
third-party advertising stations. 

After execution of the loop commencing at symbol 
428, steps 448 and 449 are performed in order to load 
appropriate information into SBUS. In particular, at 
step 448 the value in location BPCNT reflecting the 
total number of inserts fed with respect to this customer 
is loaded into the third integer element of the integer 
portion of the customer's record in SBUS. An integer 
value related to the value contained in the weight calcu- 
lation register for this customer b loaded mto the fourth 
integer element (element BWGHT) in the integer por- 
tion of this customer's record in SBUS (step 449). 

Various other steps shown in the portion of the CAL- 
CULATION mode of concurrent program CW illus- 
trated in FIG. 7 concern the setting of postage meter 
bits in SBUS and the incrementation of counters associ- 
ated with the postage meters (such as postage meters 80 
and 82 of FIO. 1). In this regard, at step 450 it is deter- 
mined whether the value in the weight calculation reg- 
ister for this customer qualifies for the 0 to 1.00 ounce 
postage weight classification. If the value in the weight 
calculation register so qualifies, the appropriate bit in 
SBUS (i.e. bit 51) corresponding to the postage meter 80 
is set (step 452), assuming postage meter 80 to be preset 
to apply the correct amount of postage for this weight 
classification. Further, the audit counter (at address 
255) indicative of the number of envelopes metered by 
the first postage meter 80 is incremented (step 454). If 
the value in the weight calculation does not qualify the 
envelope for the 0 to 1.00 ounce postage wd^t classifi- 
cation, a check is made to determine (at step 456) 
whether the value in the weight calculation register 
corresponds to the 1.00-1- to 2.00 ounce postage weight 
classification. If the determination is affirmative, the bit 
in SBUS corresponding to the second postage meter 78 
(i.e., bit 52 of SBUS) is set (step 458). Also, the audit 
counter (at address 260) for the number of envelopes 
and metered by the second postage meter 82 is incre- 
mented (step 460), assuming the second postage meter 
82 to be preset to apply the correct postage for this 
classification range. If the determination at step 456 is 
negative, depending upon the embodiment utilized the 
operator is either apprised of an error or the stuffed 
envelope will eventually be diverted. 

With each revolution of disc 118 a pulse is created by 
virtue of the transmission of light through the slit 120 in 
disc 118. For each pulse an interrupt is applied to DPS 
100 on line 132. Upon receipt of the machine cycle 
interrupt the concurrent program MMONITOR incre- 
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ments the memory location 380 whereat the machine . 
cycle count for FRAMEl is maintained. 

At various points in the processing it may be deter- 
mined that a customer's envelope should be diverted 
(for any one of a plurality of operator predetermined 5 
reasons) rather than be metered. A determination to 
divert a customer's envelope can be made at several 
points in the overall process; hence, several concurrent 
programs include logic steps which can be executed in 
the event that a diversion is necessary. Logic steps in- 10 
volved in the diversion determination are shown in 
FIG. 8. Whenever it is determined at one of the process- 
ing stations that a customer's stuffed envelope should be 
diverted due to the occurrence of a specified condition 
(such as at step 490), a bit corresponding to the diver- IS 
sion gate associated with the specified condition is set in 
SBUS (step 492). In connecdon with the setdng of the 
diversion bit in SBUS, an audit counter associated with 
that particular diversion gate is also incremented (step 
494). For example, for diverter 76 the audit counter at 20 
address location 245 in non-volatOe memory (see FIG. 
5) is incremented. 

Concurrent program STOP INTERRUFT is poised 
to be signalled when a stop interrupt is communicated 
to DPS 100. Five possible types of stops have been 25 
described hereinbefore: (1) the system stop; (2) the stop 
bar stop; (3) the jam stop; and, (4) the miss stop; and, (5) 
the double feed stop. Processing operations executed 
upon the occurrence of a stop interrupt are shown in 
FIG. 9. The receipt of a stop interrupt stops the inscr- 30 
tion machine by disengaging the rotating shafts from 
the machine motor (step 502). Further, the concurrent 
program STOP INTERRUPT determines (at step 503) 
how long the machine has actually been running since 
its most recent start up by subtracting the value in loca- 35 
tion 360 from the value bad by the calendar clock chip 
when the machine stopped) and adds the determined 
value to miemory location 370 (step 504). Moreover, the 
calendar clock time at which the stop occurred is stored 
(step 506) in non-volatile location 360 as the last refer- 40 
enced calendar time for access and subsequent compari- 
. son upon subsequent start up. 

At step 507.the concurrent program STOP INTER- 
RUPT increments the total number of machine stops 
audit counter (i.e. memory location 270). The concur- 45 
rent program STOP INTERRUPT also counts the 
occurrences of the various types of stops. The type of 
interrupt which occasioned the stop is determined 
(steps 508, 510, 512, 514, and 515) and appropriate 
counters are accordingly mcremented (steps 516, 520, 50 
524. 528, and 529). 

Upon each stopping of the insertion machine the 
concurrent program STOP INTERRUPT checks (at 
step 530) to determine whether the opeirator has re- 
quested an audit trail printout As described hereinbe- 55 
fore, an operator can request an audit trail printout by 
presang the audit trail start button 160 located on the 
audit trail keyboard 157. If an audit trail printout has 
been requested, the concurrent program STOP IN- 
TERRUPT mitiates (at step 531) the production of the 60 
printout by signalling the concurrent program RE- 
PORT GENERATION. 

FIG. 10 shows processing steps conducted by the 
concurrent program REPORT GENERATION in the 
generation of an audit trail report such as that depicted 65 
in FIG. 11. At step 550 the concurrent program RE- 
PORT GENERATION obtains from non-volatile 
memory the contents of the audit counters in address 
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locations 200-299 (see FIG. 5). At step 552 the contents 
of selected ones of these audit counters, are printed in 
accordance with the desired format. For the report 
format shown in FIG. 11, five colunms of data are 
provided--one column for each of the tune frames 
FRAME1-FRAME5. 

At step 554 the concurrent program REPORT GEN- 
ERATION obtains from volatile RAM memory ad- 
dresses 389-396 (see FIG. 5A) the per document 
weights for the stations 42, 52-57. At step 556 the per. 
document weights for the stations are printed in accor- 
dance with the desired format 

At step 558 the contents of the envelopes fed audit 
counter ^e. the audit counter having address location 
365). is loaded into a register for subsequent use as a 
dividend. At step 560 the contents of the audit timers - 
are obtained from address locations 370, 375, and 380 
for use in subsequent division steps. 

At step 562 the contents ofthe register contaming the . 
number of envelopes fed (from address 365) b divided 
by the calendar tune elapsed for FRAMEl (from ad- 
dress 375), and the quotient is stored in location 386 (see 
FIG. 5A). At step 564 the contents of location 386 is 
printed as the average number of envelopes per hour. 

At step 566 the contents of the register containing the 
number of envelopes fed (from address 365) is divided 
by the actual run time of the machine for FRAMEl c 
(from address 370), and the quotient is stored in location 
387. At step 568 the contents of location 387 is printed 
as the average nimiber of envelopes per actual machine 
run hour. 

At step 570 the contents of address location 380 (the 
machine cycle count for FRAMEl) is divided by the 
contents of address location 370 (the actual run time of 
the machine for FRAMEl), and the quotient is stored in 
location 385. At step 572 the contents of location 385 is 
printed as the average machine cycle speed. . 

When an operator desires to accumulate audit count- 
ers associated with a particular time base,, steps such as 
those depicted in FIG. 12 are executed. Upon receipt of 
an interrupt from one of the accumulate request keys 
162 on the audit trail keyboard 157, a determination is 
made (steps 600, 602, 604, 608, and 612) as to which 
accxmiulation request key 162 was pressed. If it is deter- 
mined at step 600 that accumulation request key 162E 
was pressed for FRAMES, the audit counters for FRA- 
MES (see FIG. 5) are initialized (step 601). If it is deter- 
mined at steps 602, 604, 608, or 612 that an accumula- 
tion request key was pressed with respect to respective 
time frames FRAME4, FRAME3, FRAME2, or FRA- 
MEl, the contents of the audit counters associated with 
the selected time frame are added to the contents of the 
corresponding audit counters for the next higher order 
time fjrame (see steps 603, 606, 610, and 614). Also the 
audit counter associated with the selected time frame is 
initialized. 

When it is determined (at step 618) that the insertion 
machine has been instructed to start running, the calen- 
dar timer chip is consulted (step 620) and a start calen- 
dar .time is accordingly obtained. A determination b 
also made (at step 622) whether an accumulation has 
just been requested for FRAMEl. If a FRAMEl accu- 
mulation was requested, the last referenced, calendar 
time (currentiy stored at address 360) is subtracted at 
step 624 from the newly-obtained start calendar time. 
The result of the subtraction is added at step 626 to the 
fault time audit timer (address 365). Thereafter, at step 
628 the newly-acquired start calendar time is stored as 
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the last referenced calendar time O-e-i in address 360). If 
a FRAMEl accumulation was not reqxiested, step 628 is 
executed before further processing continues. 

As described hereinbefore, an operator can request an 
audit printout by pressing the AUDIT TRAIL start 5 
button 160. Upon receipt of the AUDIT TRAIL print- 
out the operator can use indications of various operat- 
ing parameters in order to establish a preferred operat- 
ing speed. In this respect, using the AUDIT TRAIL 
printout the operator can obtain the number of docu- 10 
ments fed from the control station 42 (the ''Feeder 1 
Count") and the ntmiber of envelopes fed and thereby 
determine (by dividing the former by the latter) the 
average number of documents fed &om the control 
station per customer (ue., per group). Inasmuch as the 15 
AUDIT TRAIL printout also provides an indication of 
the average machine cycle speed, the operator can de* 
termine whether the average machine cycle speed is 
optimal in view of the average number of documents 
fed from the contFol station per customer and, if not, 20 
accordingly adjust the machine cycle speed (ie. in- 
crease or decrease the machine cycle speed). 

SECOND EMBODIMENT STRUCTURE 

FIG. lA illustrates an insertion machine according, to 25 
a second embodiment of the invention. Except as may 
otherwise be noted herein, non-data processing struc- 
tural aspects of the embodiment of FIO. lA basically 
. ..resemble and bear the same reference numerals as corre- 
/ spending structures of the FIO. 1 embodiment In the 30 
disembodiment of FIG. lA, a first data processing system 
f (DPSl) 100', which corresponds to the DPS 100 of the 
■' embodiment of FIG. 1, is connected to a second data 
processing system (DPS2) 700 by a shielded, 37-con- 
ductor cable 702. It is hereinafter understood that the 35 
embodiment of FIG. LA primarily differs from the em- 
bodiment of FIG. 1 by the addition of the DPS2 700 and 
various peripheral devices associated therewith; by the 
' modification of the collection of concurrent programs 
-executed by the DPSl 100' to reflect the addition of the 40 
;T)PS2 700; and, by the particular program and subrou- 
;%jes executed by the DPS2 700. 
• The DPS2 700 comprises a computer such as that 
marketed by International Business Machines, Inc. as 
model PCXT. It should be understood that other mod- 45 
els, such as the PCAT, for example, are used in other 
embodiments, and that other types of computers can be 
used to carry out the functions of the DPS2 700. 

As illustrated in FIG. 13, the DPS2 700 of the em- 
bodiment of FIG. lA has a housing 704 wherein are 50 
located a motherboard (represented by broken lines 
706) having a backplane region shown generally as 708; 
a power supply 710; a clock 711; first storage medium 
drive means (such as floppy disc drive 712); and, a sec- 
ond storage medium drive means (such as hard disc 55 
drive 714). As seen hereinafter, the DPS2 700 is con- 
nected to peripheral devices including a printer 716; a 
video display device such as a cathode ray tube (color 
monitor 718); and, a keyboard 720. 

The configuration of the motherboard 706 and the 60 
backplane region 708 is understood by those skilled in 
the art In this regard, the motherboard 706 has a micro- 
processor (shown by broken lines 722) and non-volatile 
RAM memory (shown generally by broken line 724) 
mounted thereon. The backplane region 708 comprises 65 
. card slots Jl through J8. An I/O chip-connected trace 
on the motherboard 706 is connected by a cable 728 to 
the keyboard 720. 



An enhanced graphics card 730 such as that marketed 
as Screcnware Graphics Adapter by Computer Tech- 
nology Corporation is mounted in slot Jl. The en- 
hanced graphics card 730 is connected via a suitable 
cable 732 to the monitor 718. 

An expanded memory card 734 such as model AST6- 
PAK marketed by Quadram Corporation is mounted in 
slot J2. The expanded memory card 734 includes a 
non-volatile calendar clock. 

An input/output (I/O) card 738 such as a 24 bit, 
parallel I/O card marketed by METRABYTE as model 
PI012 is mounted in card slot J3. I/O card 738 has a 
parallel printer interface which is connected by a cable 
739 to the pointer 716. A terminal associated with card 
738 is connected by a cable 740 to a terminal associated 
with an I/O interface card 740 mounted in slot J4. 

The I/O interface card 740 mounted in slot J4 serves 
to convert voltage and current levels between the 
DPSl 100' and the DPS2 700. In this respect, voltage 
levels in the DPSl 100' (using a TI 9995 microproces- 
sor) are CMOS, while voltage levels in the DPS2 700 
are TTL. The shielded, 37-conductor cable 702 con- 
nects the I/O interface card with the I/O means com- 
prising the DPSl lOO'. 

Other cards mounted in the backplane region 708 
include a hard disc control card 744 in slot J5; a floppy 
disc control card 746 in slot J6; and, a communications 
card 748 in slot J8. Card 744 is connected to the hard 
disc drive 714 by a cable 750 while card 746 is con- 
nected to the floppy disc drive 712 by a cable 752. 

As explained more fully hereinafter, the DPSl 100' 
and DPS2 700 commimicate via cable 702 using a hand- 
shaking technique whereby the DPSl 100' (also known 
as the "95" in view of the TI 9995 microprocessor em- 
ployed in one embodiment) sends 95-TO-PC COM- 
MANDS to the DPS2 700 (also known as the "PC"), 
and whereby the DPS2 700 sends PC-TO-95 COM- 
MANDS to the DPSl 100'. Each conamand is in the 
form of a plurality of bytes of information with the first 
byte of the conunand being a command number; and the 
second byte of the command being a value representa- 
tive of the total number of bytes comprising the com- 
mand; all but the last of the remaining bytes of the com- 
mand being formatted to contain information according 
to pre-arranged specification which is related to the 
particular command number (see Charts 1 and 2); and, 
the last byte of the command containing a checksum 
value. Thus, the format of each command is generally as 
follows: 

byte 1— conunand number 
byte 2— number of bytes (N) 
byte 3— data 1 
byte N— data N-2 
byte N + 1 —checksum 

Some of the PC-TO-95 COMMANDS are used for 
downloading values for machine operating parameters. 
These downloading commands are generated essen- 
tially in response to user input via keyboard 720 as 
prompted by hereinafter-described appropriate displays 
on the monitor 718. In this regard a PC-TO-95 COM- 
MAND 1 is used to download integer values which 
specify for each of as many as 16 possible standard 
gripper-type insert stations whether the stations is in the 
ON mode, OFF mode, SELECT mode, or SELEC- 
TIVE MERCHANDISING mode (hc), contains third 
party advertising documents). A PC-TO-95 COM- 
MAND 3 is used to dowtiload per item weight values 
for (1) envelopes at the envelope stations; (2) documents 
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stored at each of as maay as 16 possible standard grip- COMMAND 2 is generated when the insertion ma- 
per-type insert stations; and (3) long and short docu- chine stops (i.e. when the concurrent program 
ments stored at each of as many as six possible system MMONTTOR indicates that machine running line 136 
stations (i.e., feeder stations including reading stations has gone from a low to a high). A 95-TO-PC COM- 
which are not standard gripper-type stations). A PC- S MAND 3 is generated when an insertion machine fault 
TO-95 COMMAND 4 is used to download values in- (including such fault types as a read error and a parity 
dicative of the maximinn number of documents that are error) has been detected. A 95-TO-PC COMMAND 4 
allowed to be fed from various insert processing sta- is generated to acknowledge that an operator has coi- 
tions. A PC-TO-95 COMMAND 5 is used to download rected a condition that prompted the generation of a 
indications regarding selected modes in which various 10 95-TO-PC COMMAND 3. A 95-TO-PC COMMAND 
system stations are to operate (for example, whether the 12 is generated when the DPSl 100' is powered up; a 
system stations are to be operated in a READ, NON- 95-TQ-PC COMMAND 13 is generated when the . 
READ, or OFF mode; and, if in a READ mode, DPSl 100' crashes. A 95.TO-PC COMMAND 14 is 
whether a particular sub-mode and a MATCH mode generated every i second when the insertion machine is 
are utilized). A PC-TO-95 COMMAND 7 is used to 15 not running and provides output dau relative to a group 
download timing information values indicative of ma- of documents at specified insert track location, 
chine cycle degree points including points (1) at which Two 95-TO-PC Commands concern ah OVERRIDE 
a system is to start feeding; (2) at which a collector is to condition that can occur in the insertion machine. The 
deposit or dump its sub-group of documents onto the OVERRIDE condition is entered when it is determined 
insert track; (3) at which an OVERRIDE mode can be 20 that a system station, some types of which can feed a 
entered. A PC-TO-95 COMMAND 12 is used to down- plurality of documents per machine cycle, requires 
load values indicative of a plurality of miscellaneous more than one machine cycle in order to completely 
switch settings such as, for example, (1) a switch which feed all docimients associated with a group onto the 
controls the enablement of a package sealing station; insert, track 30. In such a case the rotating main timing 
and (2) a switch which determines whether a demand 23 shaft and the intermittently rotating shaft are decoupled 
feed is to occur upon the presence or absence of a mark from the insertion machine motor, thereby permitting 
in a particular location in an indicia field on a control the insert track 30 to remain essentially, stationary as 
document long as is necessary for the system station to feed all 

Under normal insertion machine operation conditions related documents onto the insert track 30 at the loca- 
some of the PC-TO-95 COMMANDS are used to inter- 30 .tion whereat the previously-fed documents belonging 
rogate the DPSl 100' for obtaining therefrom machine- to the group are situated. The OVERRIDE condition < 
related output data. These interrogating commands are occtirs when a detector or reading device at a insert 
also generated m response to user input via the key- feeder station such as a control station detects an appro- 
board 720 as prompted by appropriate hereinafter- priate indication in indicia on a fed document. When the 
described displays on the monitor 718. In this regard, a 35 OVERRIDE condition is entered a 95-TO-PC COM- 
PC-TO-95 COMMAND 9 requests the DPSl 100' to MAND 5 is generated, when the OVERRIDE condi- 
provide output data relative to a group of documents tion is exited a 95-TO-PC COMMAND 6 is generated, 
situated at a specified track location on the insert track. Two 95-TO-PC COMMANDS concern a DE- 
A PC-TO-95 COMMAND 10 requests the DPSl 100'. MAND FEED condition that can occur in the opera- 
te provide output data relative to a particular specified 40 tion of the insertion machine. The DEMAND FEED 
modular device (such as a cutter, a burster, an accumu- condition is entered when it is determined that a readmg 
lator, or a collector) at a specified modular station. gripper-type station, which feeds one document per 

At least one of the 95-TO-PC COMMANDS is used machine cycle, requires another machine cycle in order 
to respond to a PC-TO-9S COMMAND which is of the to feed therefrom a second document to be associated 
interrogatory type. In this regard, a 95-TO-FC COM- 45 with a group currently before the reading gripper sta- 
MAND 9 is used to provide the output data (relative to tion on the insert track 30. In such a case, while the 
a particular modular device) sought by a PC-T0-9S machme's main tinting shaft continues to rotate, the 
COMMAND 10. insert track is decoupled from its intermittentiy rotating 

Some of the 95-TO-PC COMMANDS are generated drive shaft for one machine cycle, ±ereby permitting 
once every machine cycle. In this regard, the 95-TO-PC SO the insert track 30 to remain essentially stationary for 
COMMAND 1 provides output data relative to the another machine cycle so that the reading gripper sta- 
group of documents at two specified track locations, as tion can feed another document onto the insert track 30 
well as output data relative to (1) whether each of as at the location whereat the group is situated. The D£- 
many as 16 possible standard gripper-type stations fed a MAND FEED condition occurs when a detector or 
document dtiring the current machine cycle; and (2) the 55 reading device detects an appropriate indication in indi- 
nufflber of documents fed from each of as many as six cia on a fed document Depending upon how a DE- : 
possible reading or system stations during the current MAND FEED switch is set, the DEMAND FEED 
machine cyde; and, (3) whether a chargeback was trig- condition can be triggered upon the detected presence 
gered for each of as many as 16 possible standard grip- or absence of a mark in a predetermined position in an 
per stations during the current machine cycle. The 60 indicia field. When the DEMAND FEED condition b 
95-TO-PC COMMAND 11 is generated possibly as entered a 95-TO-PC COMMAND 7 is generated, 
frequentiy as once each machine cycle to provide out- When the DEMAND FEED condition is exited a 95- 
put data reflecting whether each of as many as 16 possi- TO-PC COMMAND 8 is generated, 
ble standard gripper-type stations were aUowed to feed A 95-TO-PC COMMAND 10 is generated when an 
a document during the machine cycle, 65 ALERT AND CLEAR condition is entered. An 

Various others of the 95-TO-PC COMMANDS are ALERT AND CLEAR condition occurs when the 
generated upon the occurrence of a particular condition control station, which has been feeding documents in- 
in the insertion machine. In this regard, a 95-TO-PC eluded in a first job or batch, determines (as by indicia 
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on a control card) that the next documents to be fed 
therefiDm are to be included in a second job or batch. 
Upon the occurrence of the ALERT AND CLEAR 
condition the second batch of documents are held up at 
the control station while the last groups included in the 
fint batch are indexed down the insert track 30. A PC- 
TO-95 COMMND is generated by the DPS2 700 when 
an ALERT AND CLEAR RESET condition is en- 
tered. 

The format of the commands 95-TO-PC COM- 
MANDS 1-15 and PC-TO-95 COMMANDS 1-12 is 
understood with reference to the following charts: 

CHART I 95-TOPC COMMANDS 

COMMAND I ' Process bus and status data 



commaod no* 


1 


number of bytes 


44 


data 1 


bus track location 


daU2 


bus image for locadon specified at 


— 


daU ] 


— 
— 
data 16 




data 17 


bus Image for last track locatkm 


data 31 




data 32 


status, stations env, gripper K16 


data 33 


status, gripper stations 7-14 


-data 34 


status, gripper stations IS-16 


data 35 


piece count, feeder (system sution) I 


data 40 


piece count, feeder (system station) 6 


daU41 


chargeback status, stations 1-8 


data 42 


chargeback status, stations 9-16 




COMMAND 2 - Stopped mode 


conunand ao. 


2 


number of bytes 


2 


^••nodata** 






Command 3 • Faulted Mode 


.•command no. 


3 


.number of bytes 


13 


data 1 


fault type 


data 2 


sution id 


data 3 


device id 


data 4 


channel id (1 or 2) 


data 5 


command 4 required (Qs false, l^true) 


data 6,7 


fintcgcr 1) 


data 8,9 


(integer 2) 


data 10. 11 


(integer 3) 


Fault 





Type Description 



I 



4 
5 
6 
7 
8 
9 
10 



station^tioo 



Fault Data 



ittstation mis- 
match 

^flashing m if - 
match" 
read error 
parity error 
alert & clear stop 
high coimt stop 
overweight stop 
override timeout 
mode error ^ 

COMMAND 4 ♦ Error acknowledge 



int 1 B piece count 
int 1 » weight 



command no. 
number of bytes 
data 1 
data 2 
data 3 

command no. 



4 

3 

fault type (see above) 
station id 
channel id 
Command 5 - Enter OVERRIDE 
5 



10 



15 



20 



25 



int 1 ■= track nutch data 
int 2 «* station match data 
mt 3 » error count 
int 1 » set match 
int 2 «■ piece match data 
int 1 » track match data 
int 2 — station maeb data 
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number of bytes 3 

data 1 station id 

COMMAND 6 - Eait OVERRIDE 

command no. 6 
number of bytes 3 
data 1 station id 

COMMAND 7 . Eater DEMAND FEED 

command no. 7 
number of bytes 3 
data 1 station id 

COMMAND a • Exit DEMAND FEED 
command no. 8 
number of bytes 3 
data 1 station id 

COMMAND 9 - Device Informatioa 
command no. 9 
number of bytes 60 

data 1 device command register image 



data 56 

data 57 station id 

data 58 device id 

COMMAND 10 - Enter ALERT AND CLEAR State 
command no. 10 
number of bytes 3 
data 1 station kl 

COMMAND II - Station Control Switch Status 



command no. 1 1 

number of bytes 18 

data 1 switch status, stadon 1 (Ob ON, 

30 OFF) 

data 2 switch status, station 2 



daul6 
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switch status, station 16 
COMMAND 12 - 9995 Powered Up 



command no. 12 
number of bytes 2 
**no data** 

COMMAND 13 - 9995 Crashing 
command no. 13 
40 number of bytes 4 

dau 1 crash code 

data 2 reason code 

COMMAND 14 ■ Stopped Mode Bos Data 

command no. 14 
number of bytes 18 
45 data 1 bus track location 

data 2 fust byte of bus image for location 

specified at data t 



50 data 16 



55 



no. 

number of bytes 
datal 
data 2 
data 3 
data 4 



last byte of bus image 
COMMAND 13 - Feed Complete Informadon 
IS 
6 

station id 
device id 
channel 

status (0» false, l«true) 



CHART 2: PC.TO-95 COMMANDS 



COMMAND 1 - Download station control info 



command no. 
50 number of bytes 
data 1 

dau 2 
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i 16 

command no. 
number of bytes 



I 

18 

station 1 (I=OFF, 2aON. 3=SELECT, 
4=SELECnVE MERCHANDISING) 
station 2 



station id 

COMMAND 2 > Error Clear 

2 

3 
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data 1 



fauli lypc 

CX)MMANP 3 - Download Weighing Info 



number of bytes 
dataU 
data 3,4 



data 3334 
data 35^6 



data 45.46 
data 47,48 



3 

envelope weight 
station 1 weight 



sutioa 16 weight 
feeder I weight 



feeder 6 weight 

feeder 1 longcheck weight 



data 57,5% feeder 6 longcheck weight 

COMMAND 4 - Download System Pfece Counts (TWLs) 
command no. 4 
number of bytes IZ 
data 1 count 1 

data 2 oount 2 



data 10 



count 10 

COMMAND 5 > Download System Mode Info 



command na 
number of bytes 
data 1 



data 2 
dau 3 



system mode (4<.R£AD. 2 N0N-READ 
l-OFF) 

system submode (!» 2, 4, 8, 16, etc.) 
match mode (0«OFF, IsON) 
COMMAND 6 - System Oear Entered 
1 no. 6 
number of bytes 2 
♦•no data** 

COMMAND 7 « Download Timing Info 
command no. 7 
number of bytes S 

data 1 feeder start time (degree/10) 

data 2 coUectcr dump time (degree/ 10) 

data 3 override dme (degree/ 10) 

COMMAND a - Hard Fault Machine 
command no. 8 
number of by tes 2 
•♦no data** 

COMMAND 9 - Download Track Location (for display) 
command no. 9 
number of bytes 3 
data 1 track location 

COMMAND 10 - Download Modular Device id 
command no. 10 
number of bytes 4 
data 1 station id 

dau 2 device id 

COMMAND 1 1 - Alert and Clear Reset Entered 
conunand no. 1 1 
number of bytes 2 
**no data** 

COMMAND 12 - Misfc Switch Status 



command na 
number of bytes 
datal 



data 10 



12 
12 

switch 1 status 



switch 10 status 



10 



IS 



In order to permit the DPSl 100' to generate the 
95-TO-PC COMMANDS and to interpret and respond 
to the PC-TO-95 COMMANDS, the collection of cx5n- 63 
current programs executed by the DPSl 100' of the 
embodiment of FIG. lA differs in several primary re- 
spects from the collection executed by the DPS 100 of 



the embodiment of FIG. 1. As a first difference, the 
collection executed by the DPSl lOO' includes the addi- 
tional concurrent process IBM_PC and several con- 
current processes (the most notable of which arc 
PC_INT; PC:_PERIOD; and PC^OPR). 

As seen hereinafter with respect to FIG. 15, concur- 
rent process IBM— PC including even-numbered exe- 
cution steps 802-922) essentially initializes several sema- 
phores (steps 802-805); starts the concurrent execution 
of the processes PC-JNT; PC PERIOD; and PCOPR 
(steps 810-814); and, transmits a 95-TO-PC command 
including data in an output buffer SENDBF when a 
semaphore PCSEND is signaUed (step 820). As seen 
hereinafter with respect to FIG. 16, concurrent process : 
PCJNT including even-numbered execution steps 
830-902) essentially manages the receipt and handling 
of the PC-TO-95 COMMANDS. As seen hereinafter 
with respect to FIG. 18, the concurrent process 
PC— PERIOD (including even-numbered execution 
20 steps 910-932) is used to generate various 95-TO-PC 
COMMANDS whose generation is dependent upon 
msertion machme timing. As seen hereinafter with re- 
spect to FIG. 17, the concurrent process PC_OPR 
(including even-numbered execution steps 940-980) is 
used to generate various other 95-TO-PC COM- 
MANDS. 

Upon the generation of their 95-TO-PC COM- 
MANDS, the concurrent processes^ PC— PERIOD and 
PC— OPR, as wdl as other processes and procedures 
described herein, signal the semaphore PCSEND, 
therdjy enabling program IBM__PC to transmit the 
95-TO-PC COMMANDS to the DPS2 700. FIG. 14 
shows the concurrent programs which signal the sema- 
phore PCSEND in order to initiate transmission of 
95-TO-PC COMMANDS and the particular 95-TO-PC 
COMMAND numbers associated therewith. It should 
be understood that in other embodiments the semaphore 
PCSEND is signalled by other concurrent programs. 
For example, although the FIG. lA embodliment has 
40 only one system station (Le. station 42), in other embodi- 
ments having a plurality of system stations each system 
station has associated therewith a concurrent program 
with procedures and concurrent processes which signal 
the semaphore PCSEND in Uke manner as that shown 
45 in FIG. 14. Like>yise, in an embodiment having reading 
gripper stations, in connection with the DEMAND 
FEED mode a concurrent program associated with the 
reading gripper station signals the semaphore PCSEND . 
in connection with the generation of 95-TO-PC COM- 
MAND 7 and 95-TO-PC COMMAND 8. 

A second difference in the collection of concurrent 
programs executed by the DPSl lOO' of the embodi- 
ment of FIG. lA as compared to the DPS 100 of the 
embodiment of FIG. .1 is the mclusion of additional 
instructions in the concurrent programs and processes 
associated with various processing stations at which 
processing events of interest occur. These additional 
instructions are essentially configured to load machine- 
related diagnostic data of interest into the output buffer 
60 SENDBF and to signal the semaphore PCMMD and 
PCSEND. Signalling the semaphore PCSEND enables . 
the concurrent program IBM— PC to transmit an appro- 
priate 95-TO-PC COMMAND as described above. 

A third difference in the collection of concurrent 
programs executed by the DPSl 100* is the allocation of 
additional memory workspace locations in RAM mem- 
ory for use in connection with the logic implemented as 
a result of the inclusion of additional concurrent pro- 



25 



30 



35 



50 
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grams and the inclusion of additional instructions to 
other concurrent programs. A chart of variable identi- 
fier names including names which corresponding to 
various RAM memory locations referenced in the ensu- 
ing discussion of operation follows as Chart 3. 



IDENTIFIER 



CHART 3 
USAGEmPE 



ACREST Alert and Qe&r Reset Entered • Boolean 

CBCNTS Chargeback Coont • Array (32 elements) 

DEVIO Modular Device Id - Integer 

DMPTIM Collector Dump Time - Integer 

ERRCLR All Errois Cleard by PC • Boolean 

7DKCNT Feeder Count of Documents Fed * Array 

(6 elements) 

GSXCHO Station Programmed Control Array Change 

Flag • Boolean 
GSXCON Station Pro-am Control - Array (18 

elements) 

LASTTRAK Last Track Posltbi on Insert Track - 
Integer 

MATTMP Match Mode Pending - Integer 

OVRTIM Feeder Override Time - Integer 

RUNNIN Machine Running Flag - Boolean 

SENDBF Command Output BufTer Array - (32 

elements) 

STAID Station Id • Integer 

STAT Station Status Array - (12 elements) 

STRTIM Feeder Start Tmie - Integer 

SUBTMP System Sub-Mode Pending • Integer 

SWVAL Switch Vahies Array • (10 elements) 

SYSTMP System Mode Pending - Integer 

- *nilKLOC Selected Track Position on insert Track 

-Integer 

■ TWLVAL Station Piece Counts Array (10 elements) 
.-.WEIGHT Station Weight • Array 



20 



25 



30 



The DPS2 700 has stored on the hard disc in disc 
drive 714 a program PC Manager 1006 and a plurality 
of associated subroutines whereby the DPS2 700 exe- 
cutes operational steps. The primary subroutine in- 
cluded in the program residing on the hard disc are 
^Vshown in FIG. 19 as including an Input Driver 1002; 
^ 95-TO-PC COMMAND Interpreter 1004 (also known ^ 
^^as CMDINTR); a PC Manager File 1006; Screen Selec- 
>Hor 1008 (also known as STREAM); PC-95-TO Com- 
mand Formatter 1010; Output Driver 1012; and 
AUDIT-TRAIL-PROCESSING 1014; Screen Gen- 
erator 1016; Hard Disc Drive Handler 1018; Floppy 
Disc Drive Handler 1020; Printer Handler 1022; and, 
Keyboard Handler 1024. In the illustrated embodiment 
the program residing on the hard disc in drive 714 is in 
the "C" programming language. FIG. 20 illustrates the 
execution steps 1050-1168 associated with the 95-TO- 
PC COMMAND Interpreter 1004. 

Associated with the program PC Manager 1006 are a 
plurality of global identifiers used as AUDIT TRAIL 
counters and AUDIT TRAIL timers. The nature of the 
audit timers for the embodiment of FIG. lA arc essen- 
tially of FIG. 1. Among the AUDIT TRAIL counters 
maintained by the DFS2 700 for the insertion machine 
configuration of embodiment of FIG; lA are those set 
forth on Chart 4: 

60 

CHART 4 



50 
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CHART 4 











Arm 
AUU_ 






of dociuDents fed froin cootrol 








itBtion 


AUD_ 


_CNT_ 


_CHGBKpq(l)- 


# of chargeback docuxneots 1st 








standard grippcr 


AUD^ 


_^CNT^ 


_CHGBK[X]t6] 


of chargeback docoments 6th 








standard gripper 


AUD 


CNT 


DVTRpCini 


0 of documents diverted by 1st 








divener 


AUD. 


_CNT_ 


_DVTR[XI[2] 


# of doauneots diverted by 2nd 








diverter 


AUD^ 


_CNT. 


.NfTRPClII) 


^ of envelopes metered by 1st 








meter 


AUD_ 


-CNT- 


.MTRPCJP) 


If of envelopes metered by 2nd 








meter 


AUD. 


.CNT. 


.WTCTGpgill 


# of docnmentt in Hnt wdght 








category 


AUD. 


.CNT. 


.WTCTOtXim 


# of documents in fifUi weight 








category 



10 



15 



AUD_CNT_ENVpq 
AUD_CNT_STAIX]1 1] 



AUD_CNT_STApqi6) 



of envelopes fed 
# of documents fed from 1st 
standard gripper 



# of documents fed from 6th 
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In Chart 4 with X=0 corresponds to a "temporar/* 
counter for the current work shift; X=3 1 corresponds to 
an actual counter for the current work shift 

With further reference to Chart 4, it should be under- 
stood tha the number of standard gripper stations and 
the number of system stations varies from configuration 
to configuration. Although the number of system sta- 
tions and the number of standard gripper stations shown 
in the configuration of FIG. lA are 1 and 6, respec- 
tively, as many as 6 system stations and 16 gripper sta- 
tions can be included in an embodiment In view of the 
particular configuration of FIG lA, the value of a mem- 
ory location NM_GRIPPERS (representing the num- 
ber of standard gripper stations) is set equal to **6"; the 
value of a memory location NM_FEEDERS (repre- 
senting the number of system stations) is set equal to 

Under the control of the PC Manager 1006 the 
Screen Generator 1016 generates a plurality of screen 
displays on monitor 718 including those having names 
shown in the rectangular symbols of FIG. 21. FIG. 21 
further illustrates the 95-PC-95 COMMANDS which 
prompt generation of the screen displays and/or the 
PC-TO-95 COMMANDS generated in response to 
input (via keyboard 720) prompted by the screen dis- 
plays. FIG. 22 depicts the appearance of various ones of 
the screen displays which are displayed on monitor 718. 

Coded instructions included in the PC Manager 1006 
and the hard disc handler subroutine 1018 are config- 
ured to permit the DPS2 700 to manage a plurality of 
AUDIT TRAIL files mamtained on the hard disc in 
disk drive 714. The AUDIT TRAIL files maintained on 
the hard disc are shown in FIG. 24 and include twenty 
one "shift" files named SHIFTl, SfflFT2, . . . SHIFT 
21; five 'Veek" files named WEEKl, WEEK2, . . . 
WEEKS; four "month" files named MONTHl, 
M0NTH2. . . . MONTH4; four "quarter" files named 
QUARATERl, QUARTER2, . . . QUARTER4; and, a 
"year'* file named YEAR. Also maintained on the non- 
volatile hard disc are pomters which point to the appro- 
priate ones of the AUDIT TRAIL files being utilized at 
any given moment. These pointers are SHIF- 
T_JILE--POINTER; WEEK_-FILE-J>OINTER; 
MONTH_FILE_POINTER; and. QUAR- 
TER-FILE-JPOINTER. 
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, Asa third step in the start-up of the insertion ma- 
Second Embodiment Operation j^pgi ioq* transmits a 95-TO-PC COM- 

Six sequential steps are followed to start-up the inser- MAND 12 to the DPS2 700. In this regard, the concur- 

tion machine system of the embodiment of FIG. lA. It rent process PCOPR, which was started at step 814 of 

is assumed that, prior to these steps, the appropriate 5 the concurrent program IBM.J'C, begins its execution 

documents have been loaded mto hoppers associated at step 940 by signalling the semaphore PCX;MD(12) to 

with the feeder stations and gripper-type insert stations, indicate the start up of the DPSl 100'. At step 942 the 

and that appropriate evenelopes have been loaded into semaphore FCSEND is signalled. The concurrent pn>- 

the envelope hopper associated with the envelope sta* cess PCOPR then suspends its execution by the delay 

tion 50. 10 step. 944. Signalling of the semaphore PCSEND causes 

As a first step, the DFS2 700 is powered up with the the concurrent program IBM-J'C to resume its execu- 

hard disc drive handler 1018 utilized to load the pro- tion inasmuch as such a signal had been awaited at step 

gram on the bard disc into the RAM memory 724. In 816. The concurrent program IBM_PC at step 818 puts 

this respect, the instructions loaded mto RAM 724 iii- the number of bytes associated with a 95-TO-PC COM- 

elude at least portions of the program PC Manager 1006 IS MAND 12 into byte 2 of the buffer SENDBF. At step 

and its subroutines as shown in FIG. 19. As the program 820 the concurrent program IBM— PC supervises the 

PC Manager begins execution, several initializing steps transmission of the PC-TO-95 COMMAND 12 using 

occur. Included in the initialization process are several the contents of the buffer SENDBF. In this respect, a 

initializing steps which pertain to the AUDIT TRAIL conventional handshaking transmission of the command 

mode. As a first such step, the clock 711 is initialized at 20 occurs from the DPSl 100' to the DPS2 700. Subse- 

the time currently indicated by the non-volatile calen- quent to transmission, at step 822 the semaphore BU- 

dar clock on the expanded memory card 734. As a sec- FAVL is signalled to indicate that the output buffer is 

ond such step, the AUDIT TRAIL "temporary" count- available. 

ers which will be used for maintaining statistical counts As a fourth step in the start-up of the insertion ma- 

during the forthcoming batch or run are initiaUzed. The 25 chine, upon receipt of the 95-TO-PC COMMAND 12 

••temporary" counters are those which are dimension the DPS2 700 displays the screen display MAINMENU 

"[0]", and whose contents are loaded into correspond- of FIG. 22A on the monitor 718. In this regard, upon 

ing counters dimensioned as •*[1]" when AUDIT receipt of the 95-TO-PC- COMMAND 12 by the input 

TRAIL output operations (such as display, accumula- driver 1002 of the DPS2 700, the command interpreter 

tion, or report generation) are requested with reference 30 (CMDINTR) 1004 obtains the command number (at 

to the current work shift step 1050) and, using its switch instruction, sets a flag 

As a second step in the start up of the insertion ma- PWR-.UP_?5 at step 1158. Under the control of the 

chine system, both the insertion machine and the DPSl PC Manager 1006 the screen selecter (STREAM) 1008 

100' are powered up so that the DPSl 100' can execute determines that the screen display MAINMENU 

the collection of concurrent programs included in its 35 should be displayed Accordingly, under the control of. 

software system. the PC Manager 1006, the screen generator 1016 gener- 

Describing now in further detail some of the process- ates the display shown as FIG. 22A, 
ing steps which occur shortly after powering up the As a fifth step in the start-up of the insertion machine, 
DPSl 100', a concurrent program GENESIS similar to various types of operating input parameters are down- 
that described in the embodiment of FIG. 1 is initially 40 loaded from the DPS2 700 to the DPSl 100'. In general, 
executed. In addition, the execution of the concurrent to download input operating parameters the screen 
program IBM-PC begins. Upon beginning execution display MAINMENU (FIG. 22A) is used to select for 
the concurrent program IBM— PC initializes the sema- display on monitor 718 an appropriate screen display 
phore BUFAVL (step 802); the semaphore PCSEND associated with the paramcter-to-be-downloaded. The 
(step 804); and, the semaphores PCCMD(l), 45 screen display associated with the parameter prompts 
PCCMD(2), . . . PCCMD(15) (step 806). The sema- the user to supply via the keyboard 720 an appropriate 
phore BUFAVL is used to incUcate whether an output input value or setting as the operating parameter. Super- 
buffer SENDBF is available for loading with data. The vising the keyboard handler 1022 as well as the format- 
semaphore PCSEND is signalled when one of the con- ter 1010 and the output driver 1012, the PC Manager 
current programs, processes, or procedures shown in 50 1006 causes the output driver 1012 to generate an inter- 
FIG. 14 has prepared a 95-TO-PC COMMAND for nipt and» using the keyboard input data, a PC-TO-95 
transmission to the DPS2 700. The semaphores COMMAND of the downloading type. In this respect, 
PCCMD(l) through PCCMD(15) are associated with the PC manager instructs the PC-T0.95 command for- 
respective 95-TO-PC COMMANDS 1 through IS. matter 1010 to jwepare a new PC-TO-95 COMMAND 
with in appropriate one of the semaphores being sig- 55 which indudes indicative, of the keyboard input The 
nailed when its corresponding command has been pre- - PC manager directs the output driver 1012 to transmit 
pared. to the DPSl 100' an interrupt; a data available signal; 

In addition to initializing semaphores, during its ini- and, when the DPSl 100 is ready, the PC-TO-95 COM- 

tial execution the concurrent program IBM— PC at MAND. The DPSl 100' awaits the interrupt (by the 

steps 810, 812, and 814 starts the execution of the three 60 signalling of semaphore FCINT at step 830) in accor- 

concurrent proceses PC . TNT; PC^ERIOD; and, dance with conventional handshaking techniques. As 

PC— OPR. After being started, these three concurrent governed by the concurrent propess PCLJNT, the 

processes, along with the concurrent program IB- command number is used in connection with a Micro- 

M— PC and other concurrent programs and processes processor Pascal TM language "CASE" instruction 

such as those described with reference to the embodi- 65 (even numbered steps 836 through 858) to determine . 

ment of FIG. 1, are independently executing under the how the 95rTO-PC command is to processed 

control of the multitaskmg operating system of DPSl A first type of insertion machine input parameter 

100*. downloaded from the DPS2 700 to the DPSl 100' is 
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control information for each of the standard grippcr- DPS2 700 at step 832, the concurrent process PC— lOT 
type stations, such as stations 52 through 57. For each determines the command number and branches to an 
such gripper station the DPSl lOO' must know whether appropriate instruction adress m accordance with the 
the gripper stations is in the ON mode, the OFF mode, command number. Thus, having determined at step 836 
the SELECT mode, or the SELECTIVE MER- 5 that a PC-T0.95 COMMAND I was received, at step 
CHANDI5ING mode. In this respect, the DPSl 100' 860 the concurrent process PC_INT loads the down- 
has in its RAM memory, an array GSXCON with each loaded control infonnation for each gripper station 
standard gripper station having a corresponding associ- included in the PC-TO-95 COMMAND 1 into the array 
atcd location in the array GSXCON. The value stored GSXCON. In this manner, as a plurality of PC-TO-95 
in the corresponding location in array GSXCON for a 10 COMMANDS 1 are received, an appropriate location 
gripper station determines the mode in which the grip- in the array GSXCON is eventually filled with an oper- 
per station operates. In this respect, a ** T* value is indie- ator-input value indicative of the control mode for that 
ative of the OFF mode; a "2" value is indicative of the gripper station for the forthcoming batch. After receipt 
ON mode; a '"3" value is indicative of the SELECT of each PC-TO-9S COMMAND 1 the current process 
mod^ and, a *'4'' value is indicative of the SELEC- 15 PC INT then loops back to await a further interrupt 
TIVE MERCHANDISING mode. It should be under- process at step 830. 

stood that an insertion machine may include in its con- Another type of operating input parameter that must 

figuration a smaller number of standard gripper-type be downloaded from the DPS2 700 to the DPSl 100' is 

arm stations than that for which the array G&CON is the per document weight of documents at each insert 

dimensioned, and accordingly that some element loca- 20 feeding station (both gripper-type stations and system 

tions in the array GSXCON may not be utilized for stations), as well as the per envelope weight for envel- 

such configurations. opes at the envelope station 50. In order to download 

In order to download the station control infonnation, these per document weights when viewing the screen 

the operator (viewing on the color of monitor 700A the display MAINMENU on the monitor 718, the operator 

display screen MAINMENU of FIG. 22A) presses the 25 selects the key "F4" on the keyboard 720. In response to 

"F3" key on the keyboard 720. Actuation of a key on the **F4" key input the PC Manager 1006 causes screen 

the keyboard 720 is noted by the keyboard handler 1024 generator 1016 to generate a display screen WEIGH- 

which, under control of the PC Manager 1006, trans- MEN on the monitor 718. Although not illustrated 

T mits an indication of the key pressed to the PC Manager herein, the display screen WEIGHMEN is understood 

* ,1006. On the basis of the pressing of the "F3" key, the 30 to be a menu which allows the operator to select one of 

-V - PC Manager 1006 instructs the screen generator 1016 to three further screens: display screen CHANGWGHT 

display the screen display STASELCO which is shown (shown in FIG. 22C); display screen CNTDISPL 

in FIG. 22B. It is henceforth understood that changes of (shown in FIG. 22D); and, display screen TOTWGT 

- various screen displays in response to input on the key- (unillustrated). 

board 720 is accomplished by similar steps. 35 Using the menu of screen WEIGHMEN the operator 

The screen display STASELCO of FIG, 22B permits presses a key on keyboard 720 which ultimately causes 

the user to indicate for each standard gripper station the screen generator 1016 to generate display screen 

- (such as stations 52 through 57) in an insertion machine CHNGWGHT on the monitor 720. Using these func- 
configuration whether the .station is in the ON mode, tion keys on the keyboard 720 as designated by the 

. - ' the OFF mode, the SELECT mode, or the SELEC- 40 screen display CHNGWGHT, the operator can select a 
jvr^vTIVE MERCHANDISING mode. In this respect, the station (either a system station, a standard gripper-type 
=r^!*.particular screen display STASELCO of FIG. 22B station, or the envelope station) for which a per docu- 
concems an embodiment in which six gripper stations ment weight is to be entered. In this respect, it is under- 
are provided, and wherein keys "F3*' and "4" are uti- stood that the operator can enter a per document 
lized to determine which of the gripper stations is af- 45 weight for each station on a station-by-station basis. In 
fected while the key "F6" is used to scroll through the this respect, for each system feeder station two per 
mode settings. document weights can be entered — a nominal (i.e. short 
With reference to the screen display STASELCO of document per document weight for a document type 
FIG. 22B, two actions are taken each time a key on the having a first weight-influencing characteristic and a 
keyboard 720 is pressed. As a first action, a value indica- 50 "long check" weight for a docimient type having a 
tive of the mode to which the mode arrow of FIG. 22B second weight-infiuencmg characteristic. The per doc- 
points (whether a value [OFF mode], a "2" value ument weights are input using a numeric pad portion of 
[ON mode], etc) for the station pointed to by the station the keyboard 720 with keys 0 through 9. 
arrowisstoredinRAM724. As a second action, the PC Each time a numeric key is pressed while 
Manager 1006 instructs the formatter 1010 to prepare a 55 CHANGWGHT is bemg displayed, two actions are 
new PC-TO-95 COMMAND 1 using the stored values. taken. First, a new numeric value for the station being 
The new PC-TO-93 COMMAND 1 is output from the displayed is entered into RAM 724. Second, the PC 
DPS2 700 via the output driver 1012 which handles the Manager 1006 instructs the formatter 1010 to prepare a 
handshaking and downloading to DPSl 100'. The oper* PC-T0-9S COMMAND 3 which, as understood with 
ator uses screen display STASELCO in thb manner in 60 reference to Chart 2 provided above, includes the per 
order to download input-parameters for each of the document weights for ail stations as currently stored in 
gripper-type stations included in the particular insertion the RAM 724. In a manner understood from the pre- 
machine configuration. - ceedmg discussion, the PC-TO-9S COMMAND 3 and 
The interrupt associated with the PC-T0-9S COM- its associated interrupt are transmitted by the output 
MAND 1 causes the concurrent program PC^INT to 65 driver 1012 to -the DPSl 100'. 
resume its execution (since the concurrent process Upon receipt of the interrupt associated with the 
PCJNT had been waiting on the interrupt at step 830). PC-TO-95 COMMAND 3, the concuirie process 
After reading the PC-TO-95 COMMAND from the PC_INT at step 830 resumes its execution and reads the 
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POT095 CX)MMAND 3 from the DPS2 700. Using DMFTIM (collector dump time Le., the point in each 
its ''CASE'* instruction at step 840 the concurrent pro- machine cycle at which a collector associated with a 
cess PC— INT branches to an appropriate instruction system station is to dump documents into insert track 
location depending on the command number. For this 30), and OVRTIM (feeder override time G-c, the point . 
command, the execution jumps to step 866. At step 866 S in a machine cycle at which an OVERRIDE condition ' 
the downloaded per envelope wd^t infonnation is is to be entered) at steps 884^ 886, and 888, respectively, 
moved into a corresponding location m an array Other types of operating input parameters are down- 
WEIGHT. It is understood that memory locations for . loaded from the DPS2 700 to the DPSl 100' in a similar 
the array WEIGHT are located in RAM and resemble manner as that described above. In this respect, as 
locations 389 through 396 as described in die embodi- 10 prompted by screen display TWLS, a PC-TO-95 COM- 
ment of FIG.. 1. At step 868 the downloaded per docu- . MAND 4 is transmitted by the DPS2 700 to download 
ment weight information for each standard gripper-type ' input values indicative of the maximum number of doc- 
station is moved into a corresponding location in the uments which can be fed Q.e. a preset piece count) for 
array WEIGHT. At step 870 the nominal (i-e^ short any group from certain stations. After waiting upon the 
document) per document weight information is loaded IS signalling of semaphore POINT and branching in ac- 
into a corresponding location in the array WEIGHT for cordance with the command numbeTp the concurrent 

each system feeder station. Likewise, at step 872 the process PC TNT at step 874 moves the downloaded 

downloaded longcheck per document weight informa- system piece count values and to corresponding loca- 
tion for each feeder station is moved into a correspond- tions in an array TWLVAL. Similarly, the display 
mg location m the array WEIGHT. Thereafter, the 20 screen SYSMODE prompts the operator to designate 
concurrent process PC— INT resumes waiting at step whether the system feeder stations are in a reading or a 
830 upon the next signalling of semaphore POINT. non-reading mode, and whether a MATCHING mode 

Another type of operating input parameter that must is in effect In the MATCHING mode a comparision is 
be downloaded from the DPS2 700 to the DPSl 100' is made either between (1) indicia on documents fed from 
a value to be stored in location TRAKLOC as a desig- 25 different system stations; or (2) an actual count of the 
nation as to which physical track location along the number of documents fed from a system station and an 
insert track 30 is to serve as a track locator reference indication of the expected number of documents to be 
point As is explained in U.S, patent application Ser. No. fed (the indication being provided elsewhere as in the 
707,124 filed Feb. 28, 1985, each processing station control indicia, for example). Operator responses via 
along the insert track 30 is assigned a position location 30 keyboard 720 as prompted by display screen SYS- 
number relative to an origin-serving processing station. MODE is used in the preparation of the PG-TO-9S 
As wiU be seen hereinafter, 95-TO-PC COMMANDS 1 COMMAND 5. When transmitted to the. DPSl 100', 
are generated every machine cycle, each 95-TO-PC the PC-TO-95 COMMAND 5 is used by concurrent 
COMMAND 1 including therein data including por- process PC— INT to determine whether the flags SYS- 
tions of two records from SBUS. The two records in 35 TEMP. SUBTEMP, and MATTMP should be set In 
SBUS for which data is included in a PC-TO-PC COM- this respect, for a PC-TO-95 COMMAND 5 the con- 
MANDS contain data relative to groups of documents current process PC_INT at step 876 moves the down- 
being processed at that moment at two physical loca- . loaded data second byte into the location SYSTMP as 
tions on the insert track 30. In response to a prompt seen an indication whether a system mode is pending. At step 
on the screen display TRACKINFO, the operator can 40 878 the downloaded data third byte is moved into loca- 
. enter on the numeric pad of keyboard 718 a value which tion SUBTMP as an indication whether a system sub- 
represents the first of the two physical track locations of mode is pending. At step 880 the downloaded data 
insert track 30 for which data from a record in SBUS is fourth byte is moved into location MATTMP as an 
to be included in a 95-TO-PC COMMAND 1. Upon the ' mdication whether a MATCH mode is pending, 
pressing of a numeric key in response to the prompt of 45 Other types of downloaded operating parameters • 
dbpUy TRACKINFO, the PC Manager 1006 requires include various switch settings, such as a switch which 
the command formatter 1010 to generate a PC-TO-95 determines how a DEMAND FEED mark is to be 
COMMAND 9 contauung in its third byte the vahie to recognized. A DEMAND FEED can be initiated by 
be downloaded into memory location TRKLOC of the either the presence or absence of a mark in a specified 
DPSl 100'. Upon transmission of the PC-TO-95 COM- so position in the control indicia. As described above, a 
MAND 9 the concurrent process PCJNT at step 892 DEMAND FEED condition essentially serves to stop 
stores the downloaded third byte of the command into . the insert track 30 for a machine cycle so that a reading- 
location TRKLOC. In the example under discussion for type gripper station can feed a second document onto 
the embodiment of FIG. lA, it is assumed that the PC- the insert track 30 for a group. The switch settings such 
TO-9S COMMAND 9 downloads a "1" value into 55 as the DEMAND FEED switch are illustrated on a 
location TRKLOC. display screen SWITCHES. Operator mput via key- 

Other types of operating input parameters include board 720 in response to display scrren SWITCHES 
parameters which dictate the. points in the machine ultimately result in the generation of a FC-TO-95COM- 
cycle at'which various operations occur. In this regard, MAND 12 which is transmitted to the DPSl 100'. Upon 
as prompted by display screen TIMEINFO the opera- 60 receipt of the PC-Tb-9S COMMAND 12 the concur- 
tor presses numeric keys on the keyboard 720 one or rent process PCJNT branches via decision 858 to step 
more PC-TO-95 COMMANDS 7 are generated and 900 whereat downloaded data bytes included in the 
transmitted in the manner described above to DPSl PC-TO-95 COMMAND 12 are moved mto corre- 
100*. Upon receipt of a PC-TO-95 COMMAND 7 tiie spending locations in die array SWVAL. 
concurrent process PC_INT of DPSl 100' loads down- 65 As a sixth step in the start-up of the insertion machine 
loaded data, values into memory locations STRTIM system, and after the operational parameters are down- 
(feeder start time i.e., the point in each machine cycle at loaded in the manner described above, the operator 
which system stations are to feed documents), commences mechanical start up of the insertion ma- 
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chine by pressing an uniUustrated START button on 
the machine control panel Upon pressing of the start 
button the drive motor of the insertion machine is ac- 
tively coupled to the rotating shafU discussed hereinbe- 
fore, including the incrementing rotational shafts which 5 
serve to advance the insert track indexing chain 30 and 
the envelope track indexing chain 48. Each rotation of 
the continuously rotating main timing shaft is referred 
to as a machine cycle. 

During the first machine cycle, one or more docu- 10 
ments mcluded in a first group is deposited on the insert 
track 30 at a physical location thereof corresponding to 
the value stored in memory location TRKLOC. At the 
280 degree point of the machine cycle, the semaphore 
SD£G(28) is signalled and the concurrent process 15 
PCL-PERIOD, which was waiting on the signalling of 
semaphore SD£G(28) at step 910, resumes its execu- 
tion. In connection with the generation of its 95-TO-PC 
COMMAND the concurrent process PCUERIOD 
essentially functions to load into the output buffer 20 
SENDBF data including (1) portions of the SBUS re- 
cord for the subgroup at the physical location on insert 
track 30 corresponding to the value of memory location 
TRKLOC; (2) the SBUS record for the group which is 
at the last physical position on track 30 (a position cor- 25 
responding to the value in memory location LAST- 
TRAK); and, (3) stations status flags from array 
STAST, feeder piece counts, and chargeback station 
' flags. 

FIG. 18 describes in more detail the steps associated 30 
with the execution of the concurrent process 
. PC-PERIOD. At step 914 the contents of the location 
TRKLOC is used to determine which record in SBUS 
correspond to the first sought group on the insert track 
30. In this respect, for the embodiment shown in FIG. 35 
lA. the value in location TRKLOC is "1". Thus, for the 
particular embodiment shown in FIG. lA, the location 
TRKLOC is indicative of the track position at which 
^ subgroups of documents are deposited on to the insert 
. track by the control station 42. 40 
, Inasmuch as the concurrent process PC^PERIOD 
prepares a 95>tO-PC COMMAND in the output buffer 
SENDBF at step 912, the concurrent process 
PC-PERIOD must wait until the semaphore BU- 
FAVL has been signalled before doing so. At step 914 45 
the contents of the location TRKLOC is used to deter- 
mine which record in SBUS corresponds to the flrst 
sought group on the insert track 30. In this respect, it 
will be recalled that the value in location TRKLOC is 
an integer constant representing the physical position 50 
along the insert track 30 at which a control document 
for a group is deposited on the insert track 30. In order 
to determine the record in SBUS which corresponds to 
the group at that physical location on the insert track, 
the pointer BINDEX is consulted. At step 916 the con- 55 
tents of location TRKLOC are loaded into the third 
byte of buffer SENDDF. At step 918 a portion of the 
first sought SBUS record (the SBUS record corre- 
sponding to the group just deposited by the control 
station on the insert track) is loaded in appropriate loca- 60 
tions in buffer SENDBF. In particular, the portion of 
SBUS loaded into the buffer SENDBF includes bits 1 
through 38 of the packed Boolean array portion of each 
record. 

Having loaded a portion of the record in SBUS corre- 65 
spending to the newest group of documents deposited 
on the insert track 30, the concurrent process 
PC-PERIOD then loads into the buffer SENDBF the 



SBUS record corresponding to the oldest group of 
documents on the insert track 30. In connection with 
this load, the process PC— PERIOD uses the contents 
of location L ASTTRAK to determine the old^t group 
on the track (steps 920, 922). At step 924 the station 
status flags from array STAST are packed and loaded 
into buffer SENDBF in a position corresponding to 
bytes 34-36 of the 9S-TO-PC COMMAND 1. The sta- 
tion status flags from array' STAST indicate whether a 
document was actually fed from each of the standard 
gripper stations and whether an envelope was actually 
fed from the envelope station. At step 926 the feeder 
piece counts from the array FDRCNT are loaded into 
buffer SENDBF bytes 37 through 42, At step 928 the 
chargeback status flags from array CBCNTS are loaded 
into bytes 41 through 42 of the buffer SENDBF. 

With the concurrent process PC—PERIOD having 
loaded appropriate data into the buffer SENDBF, the 
semaphore PCCMD(l) is singalled to indicate that a 
95-TO-PC COMMAND 1 has been prepared (step 930). 
At step 932 the semaphore PCSEND is signalled to 
indicate that the 95-TO-PC COMMAND 1 is ready for 
tranmission. 

The signalling of the semaphore PCSEND causes the 
concurrent program IBM— PC to resume its execution 
(having awaited a signal at step 816). At step 818 the 
program IBM..PC, nowing that semaphore 
PCCMD(l) was the most recently signalled of the 
PCCMD semaphores, uses a directory look-up to deter- 
mine the number of bytes associated with the most 
recently signalled PCCMD semaphore and puts that 
number of bytes into the second byte location in output 
buffer SENDBF. For a 95-TO-PC COMMAND 1, the 
number inserted into byte 2 is "44". At step 820 the 
concurrent program IBM— PC supervises the transmis- 
sion of the 95-TO-PC COMMAND 1 to DPS2 700 
using conventional handshaking techniques. Thereafter 
(step 822) the semaphore BUFAVL is signalled. 

As mentioned above, when the insertion machine is 
operating normally, a 95-TO-PC COMMAND 1 is 
generated every machine cycle at the 280 degree point. 
The receipt of the 95-TO-PC COMMAND 1, as are all 
95-TO-PC commands, is handled by the input driver 
1002 and interpreted by the command Interpreter 1004. 

As shown in FIG. 20, at step 1050 the command 
interrpreter (CMDINTR) 1004 obtains the command 
number (from byte 1 of the 95-TO-PC COMMAND) 
Using a "SWITCH" instruction (represented by even 
numbered steps 1052 through 1080), the subroutine 
CMDINTR branches to appropriate instruction loca- 
tions depending upon the command number. In the case 
of a 93-TO-PC COMMAND 1, the subroutine 
CMDINTR branches to step 1081. In connection with 
steps 1081 through 1112 it is seen in FIG. 20 that the 
subroutine CMDINTR basically (1) transfers data re- 
lated to the group on the insert track at the location 
TRKLOC (generally the newest group on the track) 
mto an array BUS^ATA-CMDl; (2) updates vari- 
ous counters used in the generation of statistk:al reports 
O-e. used in the AUDIT TRAIL mode); and (3) trans- 
fers data relative to the group at the insert track location 
LASTRAK— the location on the insert track 30 at 
which the oldest group of documents resides — into an 
array LST-TRK-IMAGE. The array LST-TR- 
K— IMAGE contains data for the last seven groups 
which have left the insert track 30 for further down- 
stream processing. 
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Describing now at^greater detail steps 1081 through representation of the projected weight of the staffed 

1112 of the subroutine CMDINTR, if this is the first envelope as calculated by the concurrent program CW, 

95-TO-PC COMMAND 1 the calendar start time from also known as computer weighing. Based on the calcu* 

the clock 711 is consulted and stored at step 1081. At lated weight of the stuffed envelope at the "LAST- 

step 1082 the TRKLOC value ftom the 95-TO-PC 5 TRAK position, at step 1108 an appropriate one of the 

COMMAND 1 is obtained and loaded into array weight category counters AUD_CNT-_WTCTG[0][1] 

BUS-J>AT-CMD1. At step 1083 the remaining data through AUD_CNT«WTCTG[0][5) is incremented, 

items from the 95-TO-PC COMMAND 1 are obtained in this respect, counter AUD_CNT \VTCTG[0][1] is 

and loaded into appropriate locations in the array kept for the number of stuffed envelopes weighing 1 

BUS-DATA-CMDl. 10 ounce or less, counter AUD-.CNT_WTCTG[0][2] is 

Having loaded the data from the 95-TO.PC COM- kept for the number of stuffed envelopes weighing 2 

MAND 1 into the array BUS-DATA_CMD1, the ounces or less (but more than 1 ounce), and so forth, 

subroutme CMDINTR proceeds to update various Having updated the counter used in the AUDIT 

counters which are used in the AUDIT TRAIL mode. XRAIL mode, the subroutine CMDINTR updates the 

In this regard, at step 1084 a check is made to determine 15 location OLD-JTR which points to the oldest column 

^^t!ll?.^?);^''P^ ™, u * 7.column array LST.TRKJ^GE. At step 

COMMAND 1 (Le. commami b5^34 bit 7) w^^ If information in bytes 19 through 33 of the 95- 

so, at step 1085 the counter AUD-CNT«ENV(0] is x^pc COMMAND 1 pertaining to the group at the 

mcrementecL • ^ "LASTTRK" position on the insert track 30 are moved 

through 36 of the 95-TO-PC COMMAND 1 are pointed by location OLD^PTR. * 

checked to determme wheUier each standard gnpper ^ just<Iescribed steps 1076 through 1112 of the 

station fed a document durrag the machme cycle. For o^Kr^!,*:!!! r^Si^T^r^^ • * r 

the standard gripper stations which actually fed docu- '''^[''^''1^^^^^ 

m^tsduringStedt^machLecyShecov^t^^ 25 each 95.PC.COMMAJ^ 

AUD_CNLsTA[0]ri] is updated. In this respect, it is ^^""/^ "Tk°'1 "J^fo^n^f '^"P' updated each 

miderstood that step 1086 and. if appropriate., step 1088 "^^^^ ^^^^^ ^^.^^^2 700 m accordance with the 

is executed for each gripper station i. where i ranges '""f^. '^^uh^""^',^ '''^'^ 

from 1 to NM GRIPPERS (the actual number of grip- conditions occur, the 

per stations employed in the.given configuration). 30 mcremented. 

In the same manner as described above for the grip- AUDIT TRAIL counter serve as continu- 

per stations the system station piece count bytes (bytes '^'^}y work spaces for the current work shift 

37 through 42 of the 95-TO-PC COMMAND 1) are embodiment ofmG. 1. the msertion ma- 

checked to determine the number of documents fed chmeof the embodiment of FIG. lA is capable of mom- 

from each system station during this machine cycle. In 35 insertion machine operations over a plurality of 

accordance with the status check, at step 1092 the frames. In this respect, each of the files illustrated 

counter AUD-.CNT JDR [0][i) is updated for each ^ ^ ^ memory locations that correspond to 

feeder station i, it being understood that the feeder sta- ^® actual AUDIT TRAIL counters listed in 

tion numbers i range from 1 to NMJEEDERS. ^- ^ understood that AUDIT TRAIL 

At step 1094 the chargeback status bits m bytes 43 40 counters are maintained over a plurality of time bases, 
and 44 of the 95-TO-PC COMMAND 1 are checked .^^ temporary counters associated with the 
with respect to .each standard gripper station to deter- current shift being incremented during normal opera- 
mine whether a chargeback occurred in connection °^ ^® msertion machine. Upon entry of the 
with those stations during this machine cycle. At step. AUDIT TRAIL mode the contents of the temporary 
1096 the counter AUD_CNT_CHGBK[0]B] is up- 45 counters O e., tiie "[0]" dimensioned counters) for the 
dated in accordance with the status check. current shift are copied into the permanent counters 

At step 1098 the divertcr status bits from the 95-Ta- 0-e., the "[I]** dimensioned counters). 

PC COMMAND 1 (bits 1 and 0 of byte 22 and bit 7 of As described above, a 95-TO-PC COMMAND 1 is 

byte 23) are checked to determine the statns of the generated every machine cycle when the insertion ma- 

diverters, the status checks being made relative to the SO chiine is running. A 95-TO*PC COMMAND .11 can be 

group on the insert. track positioned at the "LAST-. generated as frequentiy as once every machine cycle. 

TRAK" position. In accordance with the status check, THE 95-TO-PC COMMAND 11 is used to transmit 

at step 1100 the counters AUD-CNT-DDTR[0][1] from the DPSl 100* to the DPS2 700 values indicative 

and AUD-.CNT^VTR[0][2] are updated. of the control switch status for the standard gripper 

In like manner as with the diverters. at step 1102 the 55 stations as the status is reflected m array GSXCON. In 

postage meter status bits in the 95.TO-PC COMMAND this respect, after waiting | second at step 944 the con- 

1 (bits 5, 4, and 3 ofbyte 24) arc checked relative to the current process PC_OPR checks at step 946 a flag 

group of documents at the **LASTTRAK" position on GSXCHG to determine whethe the contents of array 

the insert track 30. In accordance with the status check. GSXCON have been changed during the current ma- 

at step 1104 the counters AUD_CNT MTR[0][1] and 60 chine cycle. If the contents of GSXCON have been 

AUD-CNT-MTR(0][2) are updated changed, PC-OPR generates a new 95-TO-PC COM- 

At step 1106 the value stored in bytes 32 and 33 the MAND 11 rieflecting the change by (1) waiting for the 

95-TO-PC COMMANDS 1 arc checked as an indica- buffer SENEB available (step 952); (2) clearing the flag 

tion of the calculate d wei ght of the stuffed envelope GSXCHG (step 954); loading the buffer SENDBF with 

located at the "LASTTRAK" position on the insert 65 values indicative of the control switch status for the 

track 30. These bytes correspond to the integer standard gripper stations (step 956>, and, signalling the 

BWGHT stored in SBUS for the sutffed envelope at the semaphores PCCMD(ll) and PCSEND at steps 958 

"LASTTRAK" position. The integer BWGHT is a and 960, respectively. Clearing the flag GSXCHG at 
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Step 954 prevents the generation of more than one 95- • VINFOR the operator can select the device for which 
TO-PC COMMAND 11 per machine cycle. information (such as read indicia information) is to be 

As the insertion machine continues to run, the opera- displayed on the display screen DEVINFO. 
tor has the option of viewing on the monitor 718 certain In the above regard, it will be recalled that certain 
ones of the display screens shown in FIG. 21. The dis- 5 system stations can comprise a plurality of devices, and 
play screens may be viewed in order to observe thereon that each device for a given system station has associ- 
certain values, including previously^ownloadcd oper- ated therewith a device number. For example, the sys- 
ating input parameters and/or machine-related operat- tem control station 42 shown in the embodiment of 
ing output data which has been transmitted from the FIG. lA and illustrated in the display screen 
DPSl 100' to the DPS2 700 in a 9S*TO-PC COM- 10 DEVINFO of FIG. 22E has a feeder device 42A and a 
MAND. collector device 42B. Thus, using the function keys 

In the above regard, as the insertion machine contin- **FV' and "F2", the operator can indicate whether it is 
ues to operate, the operator may wish to check the desired to view information related to the indicia of the 
previously-downloaded per document weight value for group currently in the collector 42B or of the group 
a certain standard gripper station. To do so when view- IS currently in the feeder 42A. Upon the pressing of either 
ing the display screen MAINMENU of FIG. 22A on the "Fl" or "P2'' key on the keyboard 720 a new PC- 
the monitor 718, the operator presses the key 'T4" on T0-9S COMMAND 10 is generated. The PC-TO-95 
the keyboard 720, which results in the generation and COMMAND 10 is used to download to the DPSl 100* 
display of screen display WBIGHMEN. Using a menu the station identification number and device identifica- 
displayed on screen display WEIGHMEN, the opera- 20 tion number for the device for which the operator 
tor presses a key which results in the generation of the wishes to observe the mdicia-related information on the 
screen display CHNGWGHT shown in FIG. 22C. documents currently being handled by that device. The 
Using the function keys "F5" and **P6** on the keyboard PC Manager 1006 thus instructs the PC-TO-95 COM-. 
720 the operator can scroll through the various feeder MAND formatter 1010 to prepare the PC-TO-95 COM- 
stations and envelope station included in the configura- 25 MAND 10 which is transmitted via the output drive 
tion of the insertion machine and obtain cprresponding 1012 to the DPSl 100'. 

per doomient displays associated with these stations. In Upon receiving the PC-TO-95 COMMAND 10 by 
theparticulardisplay of CHNGWGHT shown in FIG. the DPSl 100', the concurrent process PC_INT re- 

. 22C, the downloaded per document weights for the sumes its execution and branches to step 894 at which 
control station 42, the sixth standard gripper station 57, 30 the third byte of the command is moved into memory 
.and the envelope station 50 of the embodiment of FIG, location STAID. Likewise, at step 896 the fourth byte 
lA are being viewed. However, the operator cannot of the PC-TO-95 COMMAND 10 is moved into mem- 
change the per document weight values while the inser- ory location DEVID. The two locations STAID and 
tion machine is running. DEVID are periodically checked by numerous concur- 

An example of the viewing of insertion machine- 35 rent processes associated with the system stations in- 
related operating output data is seen with reference to eluded in a configuration. Each device comprising a 
the display screen CNTDISPL of FIG. 22D. The system station has a corresponding data buffer in mem- 
screen display CNTDISPL allows the operator to ob- ory in which data including indicia-read data for the 

- serve the number of documents actually fed thus far group currently being handled by the device is stored, 
from each standard gripper station and the envelope 40 As a group of document is transferred from one device 

.station SO, as well as the number of documents which to another, the information from the transferring de- 

'have been assigned each weight category. As the opera- vice's buffer is copied into the transferred device's 
tor selecu the station for which the operator desires to buffer. The concurrent process associated with each 
observe the number of documents fed. the PC Manager device monitors the contents of the locations STAID 
1006 supplies the screen generator 1016 with the cur- 45 and DEVID and, when the contents of those locations 
rent numerical count in the appropriate one of the audit match the station number and device number of a se- 
counters. For example, ifthe operator wishes to observe lected device, the concurrent process associated with 
the number of documents fed from the sixth gripper the selected device copies its associated buffer into the 
station ^.e. station 57) for the current shift, the PC buffer SENDBUF; signals the semaphore PCCMD(9); 
Manager 1006 supplies the screen generator 1016 with SO and, signals the semaphore PCSEND. Upon the signal- 
the current value stored in the counter AUD_CNT_S- ling of semaphore PCSEND the concurrent program 
TA(0][6]. Likewise, should the operator wish to see the IBM-PC executes for the 9S-TO-PC COMMAND and 
number of groups of documents thus-far classified into the steps 818 and 820 shown in FIG. 15, resulting in the 
weight category 2, the PC Manager 1006 supplies the transmission of the 95-TO-PC COMMAND 9 to the 
screen generator 1016 with the current value of the 55 DPS2 700.. In the illustrated embodiment a 9S-TO-PC 
audit counter AVD— CNTD WTCTG[0][2]. The oper- COMMAND 9 is generated for the collector of the 
ator is also able to see the current value of the audit control station 42 by a concurrent processes AIX- 
counter AUD_CNT_ENV[0], which contains the —OPR. 

number of envelopes actually fed during the current Uponreceiptof the 95-TO-PC COMMAND 9 by the 
shift 60 input driver 1002 of the DPS2 700, the subroutine 

Another example wherein an operator can view in- CMDINTR branches to step 1068 at which the contents 
sertion machine-related operating output data is pro- of bytes 3 through 60 of the 95-TO-PC COMMAND 9 
vided with reference to display screen DEVINFO of are loaded into memory locations DEV_INFO. The 
FIG. 22E. The generation of display screen DEVINFO PC Manager 1006 makes the data and memory location 
is prompted by the pressing of appropriate keys on 65 DEV_INFO available to the screen generator 1016 and 
keyboard 720 upon the viewing of the display screen causes the screen generator 1016 to generate the display 
MAINMENU and READMENU. Using either the screen DEVINFO of FIG. 22E on the monitor 718. As 
function key "Fl** or "F2" when viewing screen DE- seen in FIG. 22E, marks for the respective indicia fields 



11/17/2003, EAST Version: 1.4.1 



4,734,865 

49 50 

for the group at the device specified by the user are Upon receipt of the 93-TO-PC COMMAND 5 the 
shown by a rectangular block assodated with the de- CMDINTR 1004 of DPS2 700 sets a flag OVERRIDE 
scribed indicia field. (at step 1140) which is used by the PC Manager 1006 to 

In the operation of an insertion machine a DEMAND direct the screen generator 1016 to generate a display 
FEED condition can occur. As mentioned before, the 5 screen OVRSTAT on the monitor 718. As long as the 
demand feed condition is entered when it is determined downloaded parameter OVRTIM indicates an O V£R« 
that a reading gripper station requires another machine RIDE entry point in the machine cycle prior to 280 
cycle in order to feed therefrom a second document to degrees, no 95-TO-PC COMMANDS 1 are generated 
be associated with a group currently before the reading during the OVERRIDE condition, and the audit count- 
gripper station on the insert track 30. In such a case the 10 ers are not affected (nor should they be since the value 
insert track 30 is decoupled from its intermittently rotat- of FDRCNT for the previous machine cycle included 
ing drive shaft for one machine cycle, thereby permit- the number of documents fed during the OVERRIDE 
ting the Insert track 30 to remain essentially stationary condition). While the flag OVERRIDE is set in the . 
for another machine cycle so that the reading station DPS2 700, the operator is precluded from downloading 
can feed another document onto the insert track 30 at 15 any machine operating input parameters, even though 
the location where the group is situated. Upon the de- the insertion machine is technically stopped Upon exit 
tection of a DEMAND FEED condition, as by an of OVERRIDE, the concurrent process (such as con- 
interrupt from a reading device, a 95-TO-PC COM- current process ADC— OPR) associated with the af- 
MAND 7 is generated by the concurrent program asso- fected system station generates a 95-TO-PC COM- 
ciated with the reading gripper station with both sema- 20 MAND 6 and signals the semaphores PCCMD(6) and 
phores PCCMD(7) and PCSEND being signalled. In PCSEND. Concurrent program IBM_PC transmits the 
the manner described above the concurrent program 95-TO-PC COMMAND 6 to the DPS2 700, whereat 
IBM-J?C supervises the transmission of the 95-TO-PC CMDINTR 1004 clears the flag OVERRIDE (at step: 
COMMAND 7 to the DPS2 700. 1142) to rid monitor 718 of the display screen OVR-> 

Upon receipt of the 95-TO-PC COMMAND 7, the 25 STAT, 
command interpreter 1004 of the DPS2 700 sets a flag . When an ALERT AND CLEAR condition occurs 
DEMAND-J^EED at step 1144. While the flag documents belonging to a second batch are held up at a 
DEMAND^J^EED is set a screen display OVRSTAT coDector device or the like comprising the control sta- 
appears on the moiiitor 718 The next 95-TO-PC COM- tion while the last groups included in the first batch are 
MAND 1 generated by the DPSl 100' concerns the 30 indexed down the insert track 30. An ALERT AND 
manhinff cyclc iu wfaicb the DEMAND FEED condi- CLEAR condition is entered when a concurrent pro- 
tion is in effect. The 95-TO-PC COMMAND 1 gener- cess associated with a device such as the collector 42B 
ated during the DEMAND FEED mode is handled by of the control station 42 detects the indication of the 
the CMDINTPR of DPS2 700 in the same manner as ALERT AND CLEAR condition (as by indicia on a 
are all other 95-TO-PC COMMANDS 1, it being un- 35 control card) and prompts the generation of a 95-TO- 
derstood that, with the exception of data in the 95-TO- PC COMMAND 10 by signalling the semaphore 
PC COMMAND 1 which relates to the reading gripper PCCMD(10) and the semaphore PCSEND. As de-: 
station, the data in the 95-TO-PC COMMAND 1 is scribed in connection with other commands the concur- 
essentially blank and has no effect upon the audit count- rent program IBM— PC supervises the transmission of 
ers. The audit counter for the reading gripper station is, 40 the 95-TO-PC COMMAND 10 to the DPS2 700. 
of course, incremented. When the.DEMAND FEED Upon receipt of the 95-TO-PC COMMAND 10 the 
condition is cleared, a 95-TO-PC COMMAND 8 is . DPS2 700 by its command interpreter 1004 sets a flag 
generated and transmitted by the concurrent program ALERT—CLEAR. The setting of the flag ALERT-. 
IBM— PC. Receipt of the 95-TO-PC COMMAND 8 CLEAR prompts the generation of a screen display 
results in the clearing of tiie flag DEMAND-FEED at 45 ACFEEDSP. During the ALERT AND CLEAR con- 
step 1146 of tiie subroutine CMDINTR. dition. subsequent 95-TO-PC COMMANDS 1 gener- 

In the operation of an insertion machine an OVER- ated during the ALERT AND CLEAR have essen- 
RIDE condition can also occur. The OVERRIDE tially empty data fields and have no affect upon the 
condition is entered when a device associated with a audit counters of DPS2 700. The flag ALERT— 
system station other than a reading gripper station de- 50 CLEAR is set until the operator hits a designated key 
termines that more than one machine cycle is required on the keyboard 720 in response to the prompt of screen 
in order to completely feed all documents belonging to ACFEEDSP to clear tiie ALERT AND CLEAR con- 
a subgroup onto the insert track 30. The concurrent dition. Upon pressing of the appropriate key on the 
process included in a concurrent program associated keyboard 720 to clear the ALERT AND CLEAR con- 
with the system station notes the existence of the 55 dition, the PC Manager 1006 instructs the PC-TO-95 
OVERRIDE condition and prepares a 95-TO-PC command formatter 1010 to generate a PC-TO-95 
COMMAND 5 upon entry of the OVERRIDE condi- COlVlMAND 11. which informs the DPSl 100' that the 
tion. Upon entry of the OVERRIDE condition the ALERT AND CLEAR condition has been removed, 
main timing shafi and intermittent shaft of the insertion In addition, pressing of the appropriate key as prompted 
machine become stopped at the point in the machine 60 by the screen display ACFEEDSP clears the flag . 
cycle indicated by the value of the downloaded input ALERT— CLEAR so that the subsequent 95-TO-PC 
parameter OVRTIM, which is preferably at about 140 COMMAND 1 is not ignored. 

degrees*of machine cycle. In the process of preparing If a procedure or concurrent process associated with 
the 95-TO-COMMAND.5 the concurrent process asso- a system station detects the occurrence of a '*fault" at 
ciated with the system station also signals the sicma- 65 the system station, the insertion machine enters a 
phores PCCMD(5) and PCSEND, thereby enabling the. FAULT mode. The detected faults can be of various 
concurrent program IBM— PC to transmit the 95-TO- . types, the fault types being understood with reference 
PC COMMAND 5 to the DPS2 700. to tiie 95.TO.PC COMMAND 3 of Chart 1. For exam- 
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pie, if the concurrent process associated with a system fault Once the key is pressed, the DPS2 700 generates 
station determines that the system station is expected to a POTO-95 COMMAND 2 to notify the DPSl 100' 
feed a number of documents which exceeds a preset that all fault errors have been cleared, 
maximum limit (the present maximum limit having been As the insertion machine runs, the signal on line 136 
downloaded by a PC-TO-95 COMMAND 4 into array 5 in the machine cycle detection circuit 114 (see FIG. 3) 
TWLVAL), a fault of type 7 (known as a high count is continually monitored by the concurrent program 
fault) occurs. MMONTTOR. As long as the main timing shaft is rotat- 

Upon the detection of a fault such as a type 7 (high ing, the program MMONITOR keeps a flag RUNNIN 
count) fault when buffer SENDBF is available the asso- in a set condition. If the main timing shaft stops rotating* 
ciated procedure or concurrent process prepares a 95- 10 the flag RUNNIN is cleared. As is shown in FIG. 17, 
TO-PC COMMAND 3 by (1) filling buffer SENDBF every i second the concurrent process PC-OPR 
with data (as described with reference to the 95-TO-PC checks the status of flag RUNNIN (step 948). As long 
COMMAND 3 format of Chart I); (2) signalling sema- ^ the flag RUNNIN remains set, a flag RUN_LAS- 
phorc PCCMD(3); and (3)signaUing semaphore T-TIME remains set 

PCSEND. For a fault type 7 occurring m the configura- 15 ^^^i^ insertion machine timing shaft stop rotat- 
tion of embodiment FIG lA, for example, concurrent jj^g q^j^uj^ during a fault, for example), and the flag 
process ADC OPR a^ociated with control station 42 ruj^nin accordingly be cleared, process PC OPR 
mstructe pro«:duTc ADCJPCF to generate a 95-TO-PC branches to step 950. Upon the first execution of step 
COMMAND 3. In prepanng the command, procedi^ 953 ^ RUN_LAST_TIME wiU still be set, indi- 
AIXJCF mter dia puts a ^T' m the third byte of the 20 ^ 95.TO-PC COMMAND 2 must be gener- 

command as an mdication of the fault type; puts the ID ^^^^ ^^^^^^ ^ 95-TO.PC COMMAND 2, flag 

number of station 42 m the fourth byte of the command j^^^ LAST_TIME is cleared and, when the buffer 
to mdicate the station whereat tiie fault occurred; puts a ^^^^^ ^^^^^^ semaphores PCCMD(2) and 
number m the fiftii byte of the co^^ P^send are signaUed in sequence. In the mimer 

what device (either the collector device 42B or the 25 . . , - . ^ ^, , 

c A A ' \'%A\4u c u A ^- « described before m conjunction with other commands, 

feeder device 42A) the fault occurred; puts an mdica- ^ IBM-PC then transmits the 95.TO.PC 

tion m the seventh byte of the command whether the /^ww a ^ ^ ♦l^T uic rx^ 

DPSl 100' must generate a 95-TO.PC COMMAND 4 COMMAND 2 to the DPS270a 
(to acknowledge recovery of the fault); and, puts the J^fP^i^TiC^ ^^L^^^^ii^.n^r 
prohibited number of documents which the station 30 ^J?^ S^^^?,?^^^ 
;.would have then attempted to feed into the eighth and 20 whereat flag STOPPED « set W^^^^ 

...ninth bytes of the command. As described hereinbefore N<anager 1006 notes that the flag STOPPED has been 
in comiection with other commands, the signalling of ^et. the PC Manager (I) detcrmmes the acti^ run time 
semaphore PCSEND ultimately results in the transmis- ^^P^^ ^mce the most recent machine sUrt; (2) adds the 
sionof the 95-TO-PC COMMAND 3 by the concurrent 35 c^^P^^ actual run time to the FRAMEl ninnmg time 
program IBM PC to the DPS2 700. ^^^^ (3) ^^^^^ ^^e calendar clock time of the 

Upon receipt of the 95-TO-PC COMMAND 3 by the stop for future access and comparKon. 
DPS2 700, the CMDINTR 1004 branches to step 1122 ^^^^ prepanng its 95-TO-PC COMMAND 2, the 
of FIG. 20 whereat flag FAULT_JLG is set. At step concurrent process PC_OPR loops back to step 944. 
.1124 the data included in the 95.TO-PC COMMAND 3 40 » i second delay, if the flag RUNNIN is still 

:is loaded into an array FLT ARY. The PC Manager cleared (i.e., the machine timing shaft is still stopped), 
\ 1006 uses the data in the array FLT ARY including data ^Utus of flag RUN-LAST-TIME is checked at 

indicative of the fault type to direct the screen genera- step 950. With the flag RUN-LAST-TIME having 
tor 1016 to generate an appropriate display on monitor ^ecn cleared at step 964 durmg the prcccdmg loop of 
718. For example, for the fault type 7 the display screen 45 PC OPR, process PC-OPR realizes that a 95-TO-PC 
HCS as shown in FIG. 22G occurs on monitor 718. The COMMAND 2 has already been prepared and that a 
names of other display screens displayable on monitor 95.TO-PC COMMAND 14 should be generated. As is 
718 as a result of the occurrence of fault types (under- understood with reference to Chart I, the 95-TO-PC 
stood with reference to the 95-TO-PC COMMAND 3 COMMAND 14 partially resembles the data included 
format of Chart I) are shown in FIG. 21. 50 in a 95-TO-PC COMMAND 1 in tiiat a portion of the 

For some fault types the operator need merely press SBUS record for the group located at position 
a key on keyboard 718 to confirm that the operator has *TRKLOC** is included in the command. T9 prepare 
taken whatever action.is necessary in order to remedy the 95-TO-PC COMMAND 14, PC OPR executes the 
the fault For some fault types sensors associated with following steps: (1) awaits availability of buffer 
the system station must sense an indication of the reme- 55 SENDBF (step 5r72); (2) uses the contents of location 
dial action. In the latter case, upon receiving an indica* TRKLOC to determine what record in SBUS is to be 
tion of the remedial action a procedure cr concurrent utilized (step S^4); (3) moves a portion of the designated 
process associated with the system station generates a record of SBUS into the buffer SENDBF (step 976); 
95-TO-PC COMMAND 4 and signals the semaphores and (4) signals the semaphores PCCMD(14) and 
PCCMD(4) and PCSEND. In like manner as described 60 PCSEND. In the manner described hereinbefore with 
before in connection with other commands, the 95-TO- reference to other commands, program IBM PC trans- 
PC COMMAND 4 is transmitted by concurrent pro- mits the 95-TO-PC COMMAND 14 to the DPS2 700. 
gram IBM-PC to the DPS2 700. Upon receipt of the 95-TO-PC COMMAND 14, the 

Upon receipt of the 95-TO-PC COMMAND 4, the CMDINTR 1004 of DPS2 700 branches to steps 1162 
CMDINTR 1004 of DPS2 700 performs steps 1130 and 65 and 1164 whereat appropriate flags are set and whereat 
1132 of FIG. 20 which make it possible for the operator the bus image data from the command is loaded into an 
to press a key on keyboard 720 to confirm that the array BUS-DATA— CMD 14. At the direction of the 
operator has taken the necessary action to remedy the PC Manager 1006 the screen generator 1016 can, when 
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requested, use the data in array BUS^ATA.C^fD14 . T.-FILE-POINTER (step 1232). If, on the other 

to generate the display screen TRACKINFO. hand, it is determined at step 1222 that the accumulation 

When the insertion machine is again started after is for a week file, the pomter WEEK— FILE 

being stopped, the DPS2 700 knows of the start by POINTER is incremented at step 1234. Then, at step 

virtue of the receipt of a new 95-TO-PC COMMAND 5 1236, the contents of like AUDIT TRAIL counters 

1. When the DPS2 700 realizes that the insertion ma* stored on the shift files are summed. As an example, 

chine has again been started, the PC Manager 1006 values representing the number of envelopes fed for 

executes the following steps: (1) obtains the "start" each shift are summed for each shift beginning with 

calendar time from clock 711; (2) subtracts the last SHIFTl and endin g with SHOT^ (where X=the 

previously-referenced calendar time from the first- 10 contents of SHBFT^LE POINTER). Thereafter, at 

obtained start calendar time; (3) adds the subtraction step 1238, the summation from step 1236 is stored in the 

result of (2) to the fault time audit timer, and (4) stores week file pointed to by WEEK FILE-JPOINTER. 

the just-obtained start calendar time as the last refer- From FIG. 23 it is seen that comparable steps are exe- 

enced calendar time. cuted with respect to a month accumulate request (steps 

FIG. 22F shows the screen display AUDIT which is IS 1240, 1242, and 1244); a quarter accumulate request 
selectively displayable on the monitor 718. As (steps 1246, 1248, and 1250); and, a year accumulate 
prompted by the display AUDIT, the operator can request (steps 1252 and 1254). During the accumulate 
provide input via keyboard 720 to direct the PC Man- request the PC Manager 1006 supervises the interaction 
ager 1006 to enter the AUDIT TRAIL mode. As seen of the AUDIT--TRAILJROCESSING subroutine 
hereinafter, the operator can provide input on keyboard 20 1014 and the hard disc handler 1018. 
720 as to result in the generation of a printed report or If an AUDIT TRAIL printout is requested as deter- 
to accumulate values in the various audit counters; mined at step 1210, the PC Manager 1006 supervises the 
When a function key other than "FIO" is pressed on generation by the printer handler 1*022 of a statistical 
keyboard 720, program PC Manager 1006 calls subrou- report. In this respect the numerical contents of the 
tine 1014 (AUDIT TRAIL— PROCESSING) and pro- 23 audit trail counters of Chart 4 are printed in association 
vides to subroutine AUDIT TRAIL— PROCESSING . with appropriate printed label text. The computation 
an indication as to whether a printout or accumulation and printing of the number of envelopes per hour, the 
is required, and for what time frame the printout or number of envelopes per actual running hour and the 
accumulation is required. average machine cycle speed essentially resemble even 

FIG. 23 shows steps executed by the subroutine 30 numbered steps 562 through 572 of FIG. 10. 
AUDIT— TRAIL—PROCESSING. At step 1200 the In generatmg its statistical report the siibroutine 
subroutine requests the PC Manager 1006 to direct the AUDIT-TRAIL-PROCESSING determines at steps 
Command Formatter 1010 and the Output Driver 1012 1260, 1262, 1264, 1266, and 1268, whether the requested 
to prepare and transmit a PC-TO-95 COMMAND 8 to report is for a shift, week, month, quarter, or year, re- 
the DPSl 100*. Upon receipt of the PC-TO-95 COM- 33 spectively. If the requested report is for a shift, at step 
MAND 8, the concurrent process PC— INT clears flag 1270 the PC Manager 1006 is requested to direct the 
ERRCLR,. which causes a hard fault of the insertion printer handler 1022 to print the shift file pointed to by 
machine (stopping the rotating main timing shaft). In the location SHIFT— FILE— POINTER. If the re- 
this respect, die insertion machine must be stopped quested report is for a week, at step 1272 the PC Man- 
while AUDIT- TRAIL processes are performed lest 40 ager 1006 is requested to direct the printer handler 1022 
continuing machine operations go uncounted* to print all the shift files (as separate reports) and the. 

After effectively hard faulting the insertion machine, week file pointed to by location WEEK-FILE— 

the subroutine AUDIT— TRAIL— PROCESSING (1) POINTER. Similar steps are executed upon a month 

determines the actual run time elapsed since the most report request (step 1274); a guarter report request (step 

recent machine start (step 1202); (2) adds the elapsed 45 127Q; and a year report request (step 1278). 

actual run time to the running time audit time (Step While the invention has been particularly shown and 

1204); and (3) stores the calendar clock time of the stop described with reference to the preferred embodiments 

for future access and comparison (step 1206). thereof, it will be understood by those skilled in the art 

At step 1208 the subroutine AUDIT— TRAIL PRO- that various alterations in form and detail may be xnade 

CESSING copies the contents of the temporary SO therein without departing from the spirit and scope of 

AUDIT TRAIL counters into the actual counters. For the invention. 

example, the contents of AUD— CNT— £NV[OJ is cop- The embodiments of the invention in which an exclu- 

ied into counter AUD— CNT— ENV[1].. Similar copies sive property or privilege is clauned are defined as 

are made wiUi respect to each of the audit counters follows: 

listed in Chart 4. 55 1. A method of monitoring a plurality of operations 

At step 1210 a determination is made whether an performed by a machine of the type in which a plurality 

accumulate function or printout function has been re- of feed stations selectively feed documents onto an 

quested with respect to the AUDIT TRAIL mode. If insert track for inclusion with a group of related docu- 

an accumulate function has been requested a logical ments, said method comprising the steps of: 

determination is made (steps 1220, 1222, 1224, 1226, and 60 establishing an initiation time for a first time base 

1228) regarding the type of AUDIT TRAIL fde (i.e., during which said plurality of operations are to be 

shift file, week file, month fde, quarter file, or year file) monitored; 

for which the accumulation is to occur. counting, over said first time base, the number of 

If it is determined at step 1220 that the accumulation events associated with each of said plurality of 

is for a shift file, pointer SfflPT-FILE POINTER is 65 operations; 

incremented (at step 1230) and the contents of the actual establishing at least a temporary termination time for 

audit counters are loaded into corresponding locations said first time base at which said count is at least 

in the shift file pointed to by tiie contents of SHIF- temporarily terminated; and. 
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. averaging the number of events counted over said 
first time base to obtain an indication with respect 
to one of said operations of the number of events 
occurring per unit of time. 

2. A method of monitoring a plurality of operations 
performed by a machine of the type in which a plurality 
of feed stations selectively feed documents onto an 
insert track for inclusion with a group of related docu- 
ments> said method comprising the steps of: 

establishing an initiation time for a first time base 
during which said plurality of operations are to be 
monitored; 

counting, over said first time base, the number of 
events associated with each of said plurality of 
operations; 

establishing at least a temporary termination time for 
said first time base at which said count is at least 
temporarily terminated; and, 

providing an indication of the number of events 
counted over said first time base with respect to 
each of said plurality of operations, and wherein 
said plurality of operations incltides a stoppage of 
said machine. 

3. A method of operating a machine of the type 
wherein, in accordance with a machine cycle, a plural- 
ity of feed stations selectively feed documents onto an 
insert track for inclusion with a group of documents, 
said method comprising the steps of: 

' .(a) determining the number of documents fed from 

one of said feed stations; 
; (b) determining a machine cycle speed at which said 

machine is operating; 

(c) providing an indication of the determinations 
made in steps (a) and (b); and, 

(d) using said indications in order to adjust said ma- 
chine cycle speed to a preferred speed. 

4. A method of operatihg a document handling ma- 
chine of the type in which a plurality of types of pro- 
cessing stations perform processing events in coordi- 4q 
' nated manner to associate related documents in a group 
^'and to at least partially prepare said group of documents 

for shipment, said plurality of types of processing sta- 
tions comprising (1) insert processing stations which 
perform the processing event of feeding documents 45 
onto an insert track for inclusion with appropriate 
groups of documents; and (2) a packaging station which 
performs the processing event of enveloping a group of 
documents on said insert track into a packaging me^ 
dium; 

said machine further bemg of the type in which first 
data processing means manages the operation of 
said processing stations, said first data processing 
means comprising (1) first processor means for 
executing coded instructions including coded in- 55 
stniction suitable for use ini controlling the opera- 
tion of said processing station^ (2) first memory 
means for storing data and coded instructions; and 
, (3) first I/O means for facilitating input and out- 
put operations with respect to said first data pro- 60 
cessing means, said method comprising the steps of: 

providing a data bus in said first memory means, said 
data bus comprising a number N of data records 
related to a number of groups of documents mov- 
able on said insert track, each data record compris- 
ing record elements for storing informational data 
relative to processing events pcrformable by vari- 
ous ones of said processing stations with respect to 
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the group of documents associated with its data 
record, 

configuring said instructions executed by said first 
data processing means to load machine-related 
output data into an output buffer included in said 
first memory means; 

loading into said output buffer at a predetermined 
point in a given machine cycle at least a portion of 
the informational data included in a record in said 
data bus then associated with a predetermined 
physical position on said insert track; 

loading into said output buffer at said predetermined 
point in said given machine cycle information in- 
dicative of whether certain processing stations 
performed their respective processing event during 
the given machine cycle; 

providing a second data processing means for pro- 
cessing said machine-related output data loaded 
into said output buffer of said first data processing 
means, said second data processing means compris- 
ing second processor means for executing coded 
instructions, second memory means for storing 
data and coded instructions including coded in- 
structions suitable for processing said machine- 
related output data loaded into said output buffer 
of said first data processing means, and second I/O 
means for facilitating input and output operations 
with respect to said second data processing means; 

using data transmission means to connect said first 
I/O means and said second I/O means in a manner 
whereby said machine-related output data in said 
output buffer of said first data processing means is 
transmittable to said second data processing means; 
and, 

using said second data processing means to perform 
arithmetic operations with respect to portions of 
the machine-related output data loaded into said 
output buffer and transmitted to said second data 
processing means over said data transmissions 
means, said portions of said machine-related output 
data including (1) informational data included in 
said record in said data bus then associated with 
said predetermined physical position on said insert 
track, and (2) said information indicative of 
whether certain processing stations performed 
their respective processing events during said 
given machine cycle. 

5. The method of claim 4, wherein said arithmetic 
operations performed by said second data processing 
means include the counting over a first time frame of 
the number of indications received by said second data 
processmg means of the number of processing events 
performed by said certain processing stations. 

6. The method of claim 4, wherein said predeter- 
mined physical positions on said insert track is a down- 
stream-most position. 

7. The method of claim 6, farther comprising the 
steps of: 

providing locations in said second memoroy means 
for storing at least a portion of the informational 
data in said output buffer transmitted to said second 
data processing means for a plurality M of trans- 
missions; 

loading at least a portion of the informational data in 
said output buffer transmitted to said processing 
means into one of said locations; and, 

maintaining said portion of said informational data in 
said output buffer for a predetermined number of 
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machine cycles after the group associated with said able by various ones of said processing stations, and 

record from whence said informational data was wherein said machine-related output data is loaded 

obtained has left the insert track. into said output buffer at a predetermined point in 

8. The method of claim 7, further comprising the step said machine cycle. 

of providing an indication on indicator means con- 5 11. The machine of claim 10, further comprising: 

nected to said second data processing means of the a data bus included in said first memory means, said 

contents of said locations whereat said informational data bus comprising a number N of data records 

data is maintained after the group associated with said related to a number of groups of documents mov- 

record from whence said informational data was ob- able on said insert track, each data record compris- 

tained has left the insert track. 10 ing record elements for storing informationa] data 

9. A document handling machine comprising: relative to processing events perfonnable by van* 
insert track means for transporting documents in- ous ones of said processing stations with respect to 

timed relation to a machine cycl^ the group of documents associated with its data 

a plurality of types of processing stations which per- record, and wherein at said predetermined point in 

form processing events in coordinated manner to IS said machine cycle at least a portion of the informa- 

associate related documents in a group and to at donal data included in a record in said data bus 

least partially prepare said group of documents for then associated with a first predetermined physical 

shipment, said plurality of types of processing sta- position on said insert track is loaded into said 

tions comprising; output buffer. 

insert processing stations which perform the process- 20 12. The machine of claim 11, wherein at said prede* 

ing event of feeding documents onto said insert tennined point in said machine cycle informational data 

track means for inclusion with appropriate groups included in a record in said data bus then associated 

of documents; and, with a second pre-determined physical position on said 

a packagbg station which performs the processing . insert track is also loaded into said output buffer, 

event of enveloping a group of documents on said 25 13. The machine of claim 9, further comprising a fault 

insert track means into a packaging medium; detector connected to said first I/O means of said first 

first data processing means for managing the opera- data processing means and positioned with respect to an 

tion of said processing stations, said fint data pro- associated processing station included in said document 

cessing means comprising first processor means for handling machine for detectmg the occurrence of a 

executing coded instructions including coded in- 30 faulty processing event at said associated processing 

struction suitable for use m controlling the opera- station, and wherein machine-related output data indie- 

tion of said processing stations, first memory means ative of said faulty processing event is loaded into said 

for storing data and coded instructions, and first output buffer upon the detection by said fault detector 

I/O means for facilitating input and output opera- of said feulty occurrence. 

tions with respect to said first data processing 35 14. The machine of claim 13, further comprising a 
means» said first data processing means being con- plurality of fault detectors connected to said first I/O 
figured to manage the operation of said processing means of said first data processing means, said plurality 
stations by executing said coded instructions and to of fault detectors being positioned with respect to a 
load machine-related output data into an output plurality of types of correspondingly associated pro- 
buffer included in said first memory means; 40 cessing stations included in said document handling 
second data processing means for processing said machine for detecting the occurrence of a plurality of 
machine-related output data loaded into said out- types of faulty processing events, and wherein said 
put buffer of said first data processing means, said machine-related output data indicative of a faulty pro- 
second data processing means comprising second cessing event which occurred at a faulty processing 
processor means for executing coded instructions, 45 station is loaded into said output buffer upon the detec- 
second memory means for storing data and coded tion of said faulty occurrence by said fault detector 
instructions including coded instructions suitable associated with said faulty station 
for processing said machine-related output data 15. The machine of claim 26, wherein said machine- 
loaded into said output buffer of said first data related output data loaded into said ouput buffer in- ' 
processing means, and second I/O means for facili- 50 eludes an indication of the type of fault detected and the 
tating input and output operations with respect to processing station at which the fault was detected, 
said second data processing means; 16. The machine of claim 21, wherein said machine- 
data transmission means for connecting said first I/O related output data is loaded into said output buffer 
means and said second I/O means and whereby included in said first memory means in response to a 
said machine-related output data in said output SS machine-related mput command generated by said sec- 
buffer of said first data processing means is trans- ond data processing means and transmitted to said first 
mitted to said second data processing means; and, data processing means over said data transmission 
indicator means connected to said second data pro- means, 
cessing means for providing an ind^tton of said » 17. The machine of claim 16, further comprising data 
machine-related output data. 60 entry means connected to said second data processing 

10. The machine of claim 9, further comprising: means for enabling said second data processing means 
machine cycle detector connected to said first I/O to generate said machine-related input command. 

means of said first data processing means and 18. The machine of claim 9, wherein said second data 

means positioned with respect to said document processing means performs an arithmetic pperation 

handling machine for detecting the reaching of. 65 with respect to at least a portion of the machine-related . 

certain points in said machine cycle, said certain output data loaded into said output buffer and transmit- 

points in said machine cycle being related to the ted to said second data processing means over said data, 

desired timing of the processing events perform- transmission means. 
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19. The machine of claim 18, wherein said machine- first data processing means for managing the opera- 
related output data loaded into said output buffer in- don of said processing stations of said document 
dudes an indication to which one of a plurality of post- handling machine, said first data processing means 
age classifications a group of documents belongs, and comprising first processor means for executing 
wherein said arithmetic operation performed by said S coded instructions including coded instructions 
second data processing means includes the counting of suitable for use in controlling the operation of said 
the number of groups of documents belonging to each processing stations, first memory means for storing 
postage classificadon. coded instructions and data including downloaded 

20. The machine of claim 18 further comprising: input parameters, and first I/O means for facilitate 
means for detecting a specified condition associated 10 ing input and output operations with respect to said 

with a group of documents; first data processing means, said data processing 

means for diverting from said insert track said group means being configured to manage the operation of 

of documents in connection with which said speci- said processing stations by executing said coded 

fied condition was detectced; instructions; 
wherein said machine>related output data loaded into IS second data processing means for downloading said 
said output buffer includes an indication of the machine*related input parameters to said first data 

detection of said specified condition; and, processing system, said second data processing 

wherein said arithmetic operation performed by said means comprising second processor means for exe- 

second processing means includes the counting of cuting coded instructions, second memory means 

the number of groups of documents for which said 20 for storing data and coded instructions, and second 
specified condition is detected. I/O means for facilitating input and output opera- 

21. The machine of claim 18, wherein said machine- tions with respect to said second data processing 
related output data loaded into said output buffer in- means; and, 

eludes an indication of whether a processing event was data transmission means connecting said first I/O 
performed by a given processing station for a group of 25 means and said second I/O means whereby said 
documents, and wherein said arithmetic operation per- machine-related input parameters are transmitted 

formed by said second data processing means includes from said second data processing means to said first 

tne counting of the number of groups of documents for data processing means; 

^: which the given processing station has performed its data entry means connected to said second data pro- 
"processing event. 30 cessing means for entering said machine-retoted 

■ 22. The machine of claim 18, further comprising a input parameters into said second memory means. 

' storage medium connected to said second data process- 26. The machine of claim 25, wherein said machine- 
ing means to which is written information indicative of related input parameters downloaded from said second 
the result of said arithmetic operation performed by said data processing means to said fint data processing 
■second data processing means. 33 means includes a parameter that influences the selective 

23. The machine of claim 22, wherein said informa- feeding of documents from one of said insert processing 
- tion indicative of the result of said arithmetic operation stations. 

.^.is periodically written to a non-volatile storage medium. 27. The machine of claim 26, wherein said machine- 

24. The machine of claim 18, further comprising data related input parameters downloaded from said second 
.{entry means connected to said second data processing 40 data processing means to said first data processing 
v:ineans for entering a directive to said second data pro- means includes a parameter that specifies that an insert 
■xessing means, wherein in response to a particular direc- processing station which perfonns the processing event 

tive said second data processing means causes informa- of feeding documents into said insert track means is to 
tion indicative of said arithmetic operation performed selectively feed a document therefrom for inclusion 
by said second data processing means to be written to 45 with a related group of documents in accordance with 
said storage medium, and wherein said second data sensed indicia provided on a control document belong- 
processing means generates a stop command which is ing to said group. 

transmitted to said first data processing means by said 28. The machine of claim 26, wherein said machine- 
data transmission means whereby processing events related input parameters downloaded from said second 
cannot be performed at least while said information 50 data processing means to said first data processing 
indicative of said arithmetic operation is being written means includes a parameter that specifies that an insert 
to said storage medium. processing station which performs the processing event 

25. A document handling machine comprising: of feeding documents onto said insert track may feed a 
insert track means for moving groups of documents in document therefrom for inclusion with a related group 

timed relation to a machine cycle; 55 of documents if the feeding of said document will not 

a plurality of types of processing stations which per- increase the weight of said group of documents suffi- 
form processing events in coordinated manner to ciently to change the postal weight classification of said 
associated related documents in a group and to at group of documents. 

least partially prepare said group of documents for 29. The machine of claim 25, wherein said machine- 
shipment, said plurality of types of processing sta- 60 related input parameters downloaded firom said second 
tions comprising: data processing means to said first data processing 

insert processing stations which perform the process- means includes a parameter which is indicative of the 
ing event of feeding documents onto said insert per document weight of documents stored at one of said 
track means for inclusion with appropriate groups insert processing stations, and wherein said per docu- 
of documents; and, 65 ment weight parameter is stored in said first memory 

a packaging station which performs the processing means and utilized by said first data processing means in 
event of enveloping a group of documents on said the calculation of a projected weight of a group of 
insert track means into a packaging medium; documents. 
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30. Tlie machine of claim 25, wherein said machine- 
related input parameters downloaded from said second 
data processing means to said first data processing 
means includes a parameter which is indicative of a 
marifrmm number of documents which one of said in- 5 

■ sert processing stations is permitted to feed with respect > 
to any one group of documents. 

31. The machine of claim 25, wherein one of said 
insert processing stations which performs the process- 
ing event of feeding documents onto said insert track 1^ 
means has sensing means associated therewith for sens- 
ing information relative to at least one document fed 
therefrom, and wherein said machine-related input pa- 
rameters downloaded from said second data processing 
means to said first data processing means includes a 
parameter indicative of whether said sensmg means is to 
be utilized to sense said information. 

32. The machine of claim 31, wherein said first data 
processing means is configured to determine whether 
information sensed by said senang means with respect 
to a document fed for inclusion with a particular group 
corresponds to information provided on a control docu- 
ment also belonging to said group. 

33. The machine of claim 25» ftirthcr comprising dc- 
tector means positioned with respect to said insertion 
machine for detecting the reaching of certain points in 
said machine cycle, said certain points in said machine 
cycle being related to the desired timing of the process- 
ing events perfonnable by various ones of said process- 
ing stations, and wherein said machine related input 
parameters downloaded from said second data process- 
ing means to said first data processing means includes a 
parameter indicative of a point in said machine cycle at 
which it is desired for a processing station to perform its 33 
processing event 

34. The machine of claim 25, further comprising out- 
put means connected to said second data processing 
means, and wherein coded instructions executed by said 
second data processing means cause the generation of a 40 
request via said output means for the entry of informa-. 

. tion indicative of a machine-related input parameter 
through said data entry means. 

35. A method of operating a docimient handling ma- 
chhie of the type in which a plurality of types of pro- 45 
cessing stations perform processing events in coordi- 
nated manner to associate related documents in a group 
and to at least partially prepare said group of documents 
for shipment, said plurality of types of processing sta- 
tions comprising (1) insert processing stations which 50 
perform the processing event of feeding documents 
onto an insert track for inclusion with appropriate 
groups of documents; and (2) a packaging station which 
performs the processing event of enveloping a group of 
document on said insert track in a packaging medium; 33 

said machine further being of the type m which first 
data processing means manages the operation of 
said processing stations, said first data processing 
means comprising (1) first processor means for 
executing coded instructions including coded in- 60 
struction suitable for use in controlling the opera- 
tion of said processing stations; (2) first memory 
means for stoiing data and coded instructions; and 
(3) first I/O means for facilitating input and output 
operations with respect to said fu^t data processing 65 
means, said method comprising the steps of: 

configuring said instructions executed by said first 
data processing means to load machine-related 
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output data into an output buffer included in said • 
first memory means; 
providing a second d^ta processing means for pro- 
cessing said machine-related output data loaded 
into said output buffer of said first data processing 
means, said second data processmg means compris- 
ing second processor means for executing coded 
instructions, second memory means for storing 
data and coded instruction including coded instruc- 
tions suitable for processing said machine-related 
output data loaded mto said output buffer of said 
first data processing means, and second I/O means 
for facilitating input and output operations with 
respect to said second data processing means; 
using data transmission means to connect said first 
I/O means and said second I/O means in a manner 
whereby said machine-related output data in said 
output buffer of said first data processing means is 
transmittable to said second data processing means; 
and, 

providing an indication of said machine-related out- : 
put data on indicator means connected to said sec- 
ond data processing means. 

36. The method of claim 9, further comprising the 

steps of: 

connecting a machine cycle detector to said first I/O 
means of said first data processing means for de- 
tecting the reaching of certain points in a machine 
cycle, said certain points in said machine cycle 
being related to the desired timing of the process- 
ing events perfonnable by various ones of said 
processing stations; and, 

loading said machinerelated output data into said 
output buffer at a predetermined point in said ma- 
chine cycle. 

37. The method of claim 36, wherein a data bus is 
included in said first memory means, said data bus com- 
prising a number N of data records related to a number 
of groups of documents movable on said insert track, 
each data record comprising record elements for stor- 
ing infonnational data relative to processing events 
performable by various ones of said processing stations 
with respect to the group of documents associated with 
its data record, and wherein said method further com- 
prises the step of: 

loading into said output buffer at said predetermined 
point in said machine cycle at least a portion of the 
informational data included in a record in said data : 
bus then associated with a first predetermined 
physical position on said insert track. 

38. The method of claim 37, further comprising the 
step of: enveloping a group of documents on said insert 
track into a packaging medium; 

said machine further being of the type in which first 
data processing means manages the operation of . 
said processing stations, said first data processing 
means comprising (1) first processor means for 
executing coded instructions including coded in- 
struction suitable for use in controlling the opera- 
tion of said processing stations; (2) first memory 
means for storing data and coded instructions; and, 
(3) first I/O means for facilitating input and output 
operations with respect to said first data processing 
means, said method comprising the steps of: 

configuring said instructions executed by said first 
data processing means to load machine-related 
output data into an output buffer included in said- . 
first memory means; 
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{TOviding a second data processing means for pro- 
cessing said machine-related output data loaded 
into said output buffer of said first data processing 
means, said second data processing means compris- 
ing second processor means for executing coded 5 
instructions, second memory means for storing 
data and coded instructions including coded in> 
structions suitable for processing said machine- 
related output data loaded into said output buffer 
of said first data processing means, and second I/O 10 
means for facilitating input and output operations 
with respect to said second data processing means; 

using data transmission means to connect said first 
I/O means and said second I/O means in a manner 
whereby said machine-related ou^ut data in said 
output buffer of said first data processing means is 
transmittable to said second data processing means; 
and, 

also loading into said output buffer at said predeter- 
mined point in said machine cycle the informa- 
tional data included in a record in said data bus 
then associated with a second pre-determined 
physical position on said insert track. 

39. The method of claim 35, further comprising the 
steps of: 

connecting a fault detector to said first I/O means of 
said first data processing means and positioning 
said fault detector with respect to an associated 
processing station included in said document han- ^ 
dling machine for detecting the occurrence of a 
faulty processing event at said associated process- 
ing station; and, 

loading machine-related output data indicative of said 
faulty processing event into said output buffer 33 
upon the detection by said fault detector of said • 
faulty occurrence. 

40. The method of claim 39, further comprising the 
steps of: 

connecting a plurality of fault detectors to said first 40 
I/O means of said first data processing means, said 
K'^ plurality of fault detectors being positioned with 
respect to a plurality of types of correspondingly 
associated processing stations included in said doc- 
ument handling machine for detecting the occur- 45 
rence of a plurality of types of faulty processing 
events; and, 

loading said machine-related output data indicative of 
a . faulty processing event which occurred at a 
faulty processing sta^on into said output buffer 50 
upon the detection of said faulty occurrence by 
said fault detector associated with said faulty sta- 
tion. 

41. The method of claim 40, wherein said machine- 
related output data loaded into said ouput buffer in- 53 
eludes an indication of the type of fault detected and the 
processing station at which the fault was detected. 

42. The method of claim 35, wherein said machine- 
related output data is loaded into said output buffer 
included in said first memory means in response to a 60 
machine-related input command generated by said sec- 
ond data processing means and transmitted to said first 
data processing means over said data transmission 
means. 

43. The method of claim 42, further comprising the 63 
step of: 

connecting data entry means to said second data pro- 
cessing means for enabling said second data pro- 
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cessing means to generate said machine-related 
input command. 

44. The method of claim 35, further comprising the 
step of: 

using said second data processing means to perform 
an arithmetic operation with respect to at least a 
portion of the machine-related output data loaded 
into said output buffer and transmitted to said sec- 
ond data processing means over said data transmis- 
sioo means. 

45. The method of claim 44, wherein said machine- 
related output data loaded into said output buffer In- 
cludes an indication to which one of a plurality of post- 
age classifications a group of documents belongs, and 
wherein said arithmetic operation performed by said 
second data processing means includes the counting of 
the number of groups of documents belonging to each, 
postage classification. 

46. The method of claim 44 further comprising: 
detecting a specified condition associated with a 

group of documents; 

diverting from said insert track said group of docu- 
ments in connection with which said specified con- 
dition was detected; 

including in said machine-related output data loaded 
into said output buffer an indication of the detec- 
tion of said specified condition; and, 

including in said arithmetic operation performed by 
said processing means the counting of the number 
of groups of documents for which said specified 
condition is detected. 

47. The method of claim 44, wherein said machine- 
related output data loaded into said output buffer in- 
cludes an indication of whether a processing event was 
performed by a given processing station for a group of 
documents, and wherein said arithmetic operation per- 
formed by said second data processing means includes 
the counting of the number of groups of documents for 
which the given processing station has performed its 
processing event. 

48. The method of claim 44, further comprising the 
step of connecting a storage medium to said second data 
processing means to which is written information indic- 
ative of the result of said arithmetic operation per- 
formed by said second data processing means. 

49. The method of claim 48, wherein said information 
indicative of the result of said arithmetic operation is 
periodically written to a non-volatile storage medium. 

50. The method of claim 44, further comprising the 
steps of: 

connecting data entry means to said second data pro- 
cessing means for entering a directive to said sec- 
ond data processing means, wherein in response to 
a particular directive said second data processing 
means causes information indicative of said arith- 
metic operation performed by said second data 
processing means to be written to said storage me- 
dium- and, 

using said second data processing means to generate a 
stop command which is transmitted to said first 
data processing means by said data transmission 
means whereby processing events cannot be per- 
formed at least while said information indicative of 
said arithmetic operation is being written to said 
storage medium. 

51. A method of operating a document handling ma- 
chine of the type m which a plurality of types of pro- 
cessing stations perform procesing events in coordi- 
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nated maimer to associate related documents in a group 
and to at least partially prepare said group of documents 
for shipment, said plurality of types of processing sta- 
tions comprising (1) insert processing stations which 
perform the -processing event of feeding documents S 
onto an insert track for inclusion with appropriate 
groups of documents; and (2) a packaging station which 
performs the processing event of enveloping a group of 
documents on said insert. track into. a packaging me- 
dium; 10 
said machine further being of the type in which fust 
data processing means manages the operation of 
said processing stations, said fust data processing' 
means comprising (1) first processor means for 
executing coded instructions including coded in- !5 
struction suitable for use in controlling the opera- 
tion of said processing stations; (2) first memory 
means for storing data and coded instructions; and, 
(3) first I/O means for facilitating input and output 
operations with respect to said first data processing 20 
means, said method comprising the steps of: 
providing second data processing means for down- 
loading machine-related input parameters to said 
first data processing system, said second data pro- 
cessing means comprising second processor means 25 
for executing coded instructions, second memory 
means for storing data and coded instructions, and 
second I/O means for facilitating input and output 
operations with respect to said second data pro- 
cessing means; and, 30 
using data transmission means to connect said furst 
I/O means and said second I/O means whereby 
said machine-related input parameters are transmit- 
table from said second data processing means to 
said first data processing mean^ and, 33 
entering said machine-related input parameters into 
said second memory means using data entry means 
connected to. said second data processing means. 

52. The method of claim 51, wherein said machine- . 
related input parameters downloaded from said second 40 
data processing means to said first data, processing 

. means includes a parameter that influences the selective 
feeding of documents from one of said insert processing 
stations. 

53. The method of claim 52, wherein said machine- 45 
related input parametrs downloaded firom said second 
data processing means to said first data processing 
means includes a parameter that specifies that an insert 
processing station which performs the processing event 
of feeding documents into said insert track means is to 50 
selectively feed a document therefrom for inclusion 
with a related group of documents in accordance with 
sensed indicia provided on a control document belong- 
ing to said group. 

54. The method of claun 52, wherein said machine- 55 
related input parameters downloaded from said second 
data processing means to said first data processing 
means includes a parameter that specifies that an insert 



processing station which performs the processing event 
of feeding documents onto said insert track may feed a 
document therefrom for inclusion with a related group 
of documents if the feeding of said document will not 
increase the weight of said group of documents suffi- 
ciently to change the postal weight classification of said 
group of documents. 

55. The method of claim 51, wherein said machine- 
related input parameters downloaded from said second 
data processing means to said first data processing 
means includes a parameter which b indicative of the 
per document weight of documents stored at one of said 
insert processing stations, and wherein said per docu- 
ment weight parameter is stored in said first memory 
means and utilized by said first data processing means in 
the calculation of a projected weight of a group of 
documents. 

56. The method of claim 51, wherein said machine- 
related input parameters downloaded from said second 
data processing means to said first data processing 
means includes a parameter which is indicative of a 
maximum number of documents which one of said in- 
sert processing stations is permitted to feed with respect 
to any one group of documents. 

57. The method of claim 51, further comprising the 
step of: 

providing sensing means at one of said insert process- 
ing stations which performs the processing event of 

. feeding documents onto said insert track, said sens- 
ing means be adapted to for sense information rela- 
tive to at least one document fed from said insert 
processing station, and wherein said machine- 
related Input parameters downloaded from said 
second data processing means to said first data 
processing means includes a parameter indicative 
of whether said sensing means is to be utilized to 
sense said information. 

58. The.method of claim 57, wherein said , first data 
processing means is configured to determine whether 
information sensed by said sensing means with respect 
to a document fed for inclusion with a particuhir group 
corresponds to information provided on a control docu- 
ment also belonging to said group. 

59: The method of claiiii 51, further comprising the 
steps of: . 

positioning detector means with respect to said inser- 
tion machine for detecting the reaching of certain 
pomts in said machine cycle, said .certain points in 
said machine cycle being related to the desired 
tinung of the processing events performable by 
various ones of said processing stations; and, in- 
cludmg in said machine related mput parameters 
downloaded from , said second data processing 
means to said first data processing means a parame- . 
ter indicative of a point in said machine cycle at 
which it is desired for a processing station to per- 
form its processing event. 

• * * * ♦ 
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AUTOMATIC VERIFICATION EQUIPMEOT cation to at least some of the articles. The printing means 

may comprise an ink jet print head disposed along the 
This is continuation application of VS. application Ser. transport path. 
No. 08/909,640 filed Aug. 12, 1997, now U.S. Pat. No. In one form of the invention, the image acquisition means 
6311,892, issued Nov. 6, 2001. ^ comprises a CCD camera and illumination means. The 

illumination means comprises a plurality of support struc- 
FIELD OF THE INVENTION tures housing light-directing fibers. 

This invention relates generally to equipment for review- 1° another aspect of the invention, the processing means 
ing information printed on relatively flat articles, and for recognition of the indicia appearing on an article returns 

gathering information, such as weight, concerning these ^° Postage information relating to postage type, wherem post- 
articles, and is more particularly directed toward automatic ^ge type is selected from the group of postage types con- 
verification of postage and address information for articles sistmg essentially of meter, permit, and stamp. The process- 
to be mailed means for recognition of the indicia appearing on an 

article may return postage value, postage class, address 
BACKGROUND OF THE INVENTION information, and various kinds of barcode infonnation such 

as barcode decode value and barcode print quality infonna- 
Many corporations and organizations disseminate infor- processing means for recognition of indicia 

malion and advertising material through the mail. In order to appearing on an article and the processing means for veri- 
minimize the costs associated with this type of maUing, the jyj^g acquired data may comprise a microcomputer. 
United Stales Postal Service (USPS) offers bulk mailing 20 ^^^^^ invention, the apparatus may 

rates that result in decrea^d cost of maibng for each piece fo^thw comprise stacking means for re-collecting articles. In 
of mail. Certain types of preprocessing by bulk inailmg ^^^^j^^ 

organizations, sucb as prcsortmg of bulk mail into lots by ^^^^ ^^ ^^^ ^^^^ orientation, and die stack- 

ZIP code, helps the USPS m niaU sortmg and leads to further ^ ^^^^ re-collects the articles in the original order and 
discounts m the cost of maihng for bulk mailmg organiza- 25 orientation. 

In still another form of the invention, the pre-established 

Of course, because of the large volume of bulk mail, the .^^^^^^ ^ ^^^^^^ parameters such as bar code 

USPS would lose considerable revenue if bulk mailing -^^ ^^^jjy^ compatibiUly of bar code decode value and 

organizations failed to comply strictly with their presortmg ^^^^^^ information, weight restrictions, postage type 

obligations but still tried to take advantage of lower postal 30 ^g^^^j^^j.^jj^^ postage value restrictions, postage class 

rates. It is also possible, through error, that a bulk mailer restrictions, and destination sort requirements. Sort requirc- 

may apply insufficient metered postage to articles of mail. In ^^^^^ ^ ^^^^j ^^^^ j,^^ 

addition, the USPS must have some form of quabty control ^^^^ • databases. 

and verification to ensure that bulk maUers^ presort efforts instiUanotheraspectof the present invention, verification 

are accurate, so that improperly sorted bulk mail docs not ^^^^^ .^^ ^ ^ ^ ^ predetermined format. The 

slow down the operation of USPS sortmg activiUes. ^^^^^^^^ ^^^^ ^^^^^^ ^^^^^^ ^^^^^ 

TraditionaUy, this verification process is performed manu- ^^^^^ reading of bar codes associated with groups of articles, 
ally (with the exception of barcode verification). This In yet another form of the invention, apparatus for auto- 
manual verification process is very labor mtensive and prone ^ n^atically acquiring, storing, and verifying indicia affixed to 
to error. Accordmgly, a need arises for an automated ven- relatively flat articles comprises infeed means for transport- 
fication system that is capable of processmg large volumes ^^j^j^^ ^^^^ ^ ^^^^^ g^^g^ subsequent processing 
of mail with speed and accuracy, and that mamtams proper weighing means for measuring weight of articles 
records relating to each bulk mailer for which verification ^^^^^ processed, printing means for affixing identifying 
operations are conducted. indicia to each article, image acquisition means for acquiring 
SUMMARY OF THE INVENTION * representation of selected indicia appearing on each article, 

control processor means for controlling acquisition, storage, 

These needs and others are satisfied by the verification and verification, and image processing means, in commu- 
apparatus of the present invention. In accordance with the nication with the control processing means, for synchroni- 
invention, apparatus for automatically acquiring and jq zation of acquisition, storage, and verification, 
verifying, relative to pre-established rules, information xhe infeed means preferably comprises an infeed con- 
affixed to relatively flat articles transported along a transport veyor mechanism that singulates articles for subsequent 
path comprises weighing means for measuring weight of processing. The weighing means may comprise an in-line 
articles being processed, image acquisition means for scale that weighs each article individually, and the printing 
acquiring a representation of indicia appearing on an article, 55 means comprises an ink jet print head disposed proximate to 
processing means for recognition of the indicia appearing on the image acquisition means. The image acquisition means 
an article, and processing means for verifying acquired data preferably comprises a CCD camera and illumination 
against the pre-established rules. means. 

The apparatus may further comprise infeed means for In one form of the invention, the illumination means 

transporting the articles from an input stage to subsequent 50 comprises a plurality of support structures housing light 

processing stages. The infeed means may comprise an infeed directing fibers. The control processor means comprises a 

conveyor mechanism that singulates articles for subsequent microcomputer controller in communication with the image 

processing. processing means, while the control processor means com- 

In accordance with one aspect of the invention, the municates with the image processing means via a serial 

weighing means comprises an in-line scale that weighs 65 communications protocol. The image processing means is 

articles individually. The apparatus may further comprise preferably a microprocessor controller in serial conunuoi- 

identification printing means for applying numeric identifi- cation with the control processor means. 
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la accordance with one aspect of the invention, apparatus process one tray of mail per run. From the feeder 101, each 

for processing and verifying indicia disposed upon articles mailpiece proceeds into a scale/settling station 102. This 

to be mailed comprises an infeed magazine in communica- station 102 weighs each piece of mail individually, and then 

tion with a transport medianism defining a transport path for correctly registers the bottom edge of the mailpiece onto an 

the articles, a weighing station receiving articles from the 5 associated transport plate. 

transport mechanism and weighing each article individually. Supported by pinch belts, eadi mai^)iece proceeds along 

an ink jet printer disposed along the u-ansport path, the ink transport path 103, where a 15 inch, high-resolution 

jet primer applying a numeric identification to each article, camera 105 captures an image of the piece for further 

a camera unit positioned along a scanning locus that scans processii^. An mk jet pnnter 104 is then used to spray a 

the indicia disposed on each article and stores image infor- 10 nimieric identification m on each piece. The piece is then 

mation in an associated memory, an illumination mechanism f!^^^^^^ ?^ ^"g»°f ^ onentaUon, whUe an intel- 

. , , ... ^* . 11 ... kgent tracking system ensures quahty and accuracy of 

associated with the camera unit, providing illuminatiOD ii^ncction ^ 

directed toward the scanning locus, and a control processor -SZ li i j* r m/- ^ j • * * i 

. • . _ « ^ u ^ ^ \ ^ The block diagram of FIG. 2 depicts a control processor 

and an unage processor interconnected by a senal commu- ^01 that provides a user interface prompting the operator to 

nication hnk, the control and image processors synchroniz- 15 ^^^^^ ^^^^^ ^^^^^^ ^ inputting data, loading the 

uig data acquisiuon, storage, and comparison for verification ^lagazine, starting the transport mechanism, etc. After the 

of mdicia disposed upon the arUcles. operator enters all parameters, the required information is 

In one form of the invention, the serial communication automatically measured. Measurement results are used to 

link comprises a bi-directional serial link over which calculate and display bulk postage rate, total weight of 

commands, status messages, and data packets arc 20 mailing, number of sample imits, error factor, percent error, 

exchanged. The bi-directional serial link comprises an additional postage due, and other relevant metrics. 

RS-232 serial link at approximately 19,200 baud. Serial With a throughput of 6,000 pieces per hour, the automatic 

messages are exchanged over the serial communication link, verification system feeder unit 101 ofifeis a reliable and 

and each serial message begins with a predetermined start powerful U-ansport system. Mail pieces are directed from the 

character and ends with a predetermined stop character. feeder into the scale unit 102 that weighs individual mail 

Preferably, the start character and stop character are 1 byte ^^^^^ li^c ^t a full 6.000 pieces per hour rate. After the 

ASCII characters. weighing operation, the mail pieces are scanned by the 

In yet another aspect of the invention, each serial message camera unit 105. 
includes cyclic redundancy check information and a xhe camera unit 105 is a premier ultra-high density line 
sequence number. Each message is acknowledged by the scan array CCD (charge coupled device) camera. The cam- 
recipient through transmission of an acknowledgment mes- era 105 will scan at a rate of at least 200 scan lines per inch, 
sage when the message is received correctly, and each This high resolution enables the automatic inspection system 
incorrectly received message causes a negative acknowledg- iQO to accurately determine Postnet barcode quality and to 
ment message to be transmitted. Preferably, the sender read address information from each mailpiece to verify 
resends a message at least once if an acknowledgment barcode and postage data and to add other relevant infor- 
message is not received within a predetermined time. Each mation to the associated mailpiece data base. The system 
acknowledgment message includes the sequence number. includes the capability to update and modify the data bases 

Further objects, features, and advantages of the present as required. After the scanning operation, an ink jet printer 

invention will become apparent from the following descrip- ^ 104 prints identification information on each mail piece. The 

tion and drawings. print head of the ink jet printer unit 104 is preferably 

positioned in proximity to the camera unit 105 for ease of 

BRIEF DESCRIPTION OF THE DRAWINGS mounting. 

FIG. 1 illustrates the components of an automatic verifi- '^^ system may fiirther includes a report printer 202 that 

cation system in accordance with the present invention; 45 P^^scnls the results of the verification process to an operator 

1 . . , , ,. r ... -n in hard-copy format. A plurality of reports may be made 

HG. 2 IS a block diagram of an automaUc verificaUon reports may be structlired to match exist- 

system m accordimce with the present invenUon lUustratmg . ^^^^^^^^ ^^^^^ ^^^^ 

mtcrconnecUon of system elements; p^^.^^^^ applications. TTie system may also incorporate a 

FIG. 3 IS a table depictmg a senal message format suitable ^-^^^^ display terminal 203 for use in job set-up, input of 

for intercommunication in the automatic verification system parameters, and display of results, 

of FIG. 2; jjjg video display terminal 203 may also be used for the 

FIG. 4 is a table showing permissible message types under display of images acquired by the system during verification 

the serial format depicted in FIG. 3; operation. At the operator's option, the video display termi- 

HFTAii Pn nF<?rRTPTTnN OF THF 55 nal may display the image acquired by scanning a particular 

DETAILED DE^WRTON OF THE mailpiece, and may indicate, via colored rectangles, 

shadings, etc., selected words, individual characters, address 

In accordance with the present invention, an automatic block location, stamp, or other indicia that has been deter- 

verification system is described that provides distinct advan- mined by the image processing recognition software, 

tages when compared to verification processes of the prior 50 The camera scan field is illuminated by a high-intensity 

art. The invention can best be understood with reference to light system 106 in which optical fibers arrayed in associated 

the accompanying drawing figures. lighting towers 107 direct light from a centrally located 

The automatic verification system of FIG. 1, generally high-intensity lamp sub-system. A dense, random array of 

depicted by the numeral 100, has a capacity to accommodate optical fibers within each tower 107 allows for bright, even 

one full (two-foot) letter U-ay of mail, and will feed trays of 65 illumination within the scan area. 

either letter or flat mail in excess of 6,000 pieces per hour. The system assigns each mailpiece to a data file that 

The infeed magazine 101 that provides this capability will individually registers each mailpiece. As the mailpiece is 
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processed, the weight of each piece and the associated facilitates debugging with a serial line analyzer. BCD 

numeric identification number that is applied to the mail- (binary coded decimal) data are transferred most-significant 

piece by the ink jet printer are also recorded in the file. The byte first. A message may have no data bytes. This minimum 

image that is scanned by the camera unit is also processed size of a message is nine (9) bytes. The various permissible 

and filed. s message types are illustrated in FIG. 4. 

The scanned image is processed by identifying the Each message is acknowledged by the recipient with an 

address blodc on the mail piece, reading the address, and ACK (acknowledgment message). An ACK informs the 

verifying the address information. The system registers the sender that the message has been received successfully, is 

corresponding barcode value to the file, reads the stamp understood, and is being acted upon. The sender of the 

value and stores its marking, and scans the barcode in detail original request knows to expect an ACK in response to its 

to ensure that the print quality meets USPS specifications. request. It is up to the sender to wait for this response. 

The system identifies the existence, if any, of a postage A NACK (negative acknowledgment message) tells the 

meter imprint and the vahie of postage it represents, and the sender that the message is either not understood or not 

existence and identification of a permit imprint. The printed supported by the receiver. A NACK never happens if the 

bar code value and quality assessment are also stored in the 35 serial interface has performed successfully and the message 

file for the associated mailpiece. At this point, the individual sent was properly formatted. 

mailpiece file includes the ID number that has been printed j^^^ sender docs not send another request message until 

on the mailpiece by the ink jet printer, the weight., stamp ihe previous request has been ACKed or has timed out. The 

value, any existing endorsement, the address barcode value, sender generally retries sending a message up to two (2) 

the printed barcode value, and the quality of the barcode/ZIP ^ times if it has not been ACKed within a predetermined time 

code. The system identifies and verifies the accuracy of the period. The sender stamps each message with a unique 

printed barcode against the results of an address search sequence number. This number is generated from an internal 

within its address data base, and verifies that such aspects of g.bit counter that is incremented after each message 

the mail as postage paid, weight, etc., are consistent with the transaction, and is allowed to roll over from OxFF to 0000. 

information provided by the mailer. ^ The receiver echoes this sequence number back in the 

To aid in the acquisition of tray tag information, the ACK/NACK response to this message. The sender uses the 

verification system may incorporate a bar-code scanner 205 same sequence number on retries. 

that reads the tray tag infonmation. The tray tag information In general, the CPC updates the IPC with the Mail Piece 

is generally expressed as a printed bar code on a tray or Identification Number (MPID), the Mail Piece Weight Data 

containerof mailer other flat articles awaiting processing by (MPWD), and its time stamp. In response, the IPC replies 

the system. The tray tag generally includes information with information that was received by the scarmed mail 

related to the contents of the tray, and thus defines a set of piece. The messages that are normally sent from the CPC to 

pre-established rules to which the articles must conform. the IPC are summarized below: 

The verification process includes comparing information 1. Syn«dironization Message — This message is sent when 

input to the system via keyboard 204, tray tag bar code a sensor mounted near the camera array detects a mailpiece 

scanner 205, scale 102, image acquisition and processing within the camera zone. 

105, and internal data bases to determine whether the 2. Postage Message— This message is sent when the scale 

pre-established rules have been followed. sub-system has completed weighing a piece of mail. This 

The automatic verification system operates under the ^ message conveys to the IPC the amount of postage this 

control of a Control Personal Computer (CPC) in commu- mailpiece is expected to contain. It is derived from the 

nication with an Imaging Personal Computer (CPC). Com- weight of the mailpiece and knowledge of the characteristics 

munication between the CPC and IPC takes place over a of the type of mailing being verified. In most cases, a 

bi-directional serial link that provides transfer of commands, postage rate derived from standard (or bulk rate) USPS 

status, and data packets in both directions. 45 postage rate schedules will be used. The only exception 

The hardware interface between the CPC and IPC is an occurs when the image processing indicates that the mail 

RS-232 serial link that is weU-known in the apphcable art. piece is non-profit in nature. In that event, a special non- 

The hardware protocol calls for fiill duplex asynchronous profit postage field included with the Postage Message is 

transmissions at 19,200 baud with 1 start bit, 8 data bits, 1 used to determine the expected postage for the mailpiece. 

stop bit, and no parity. 50 3. Begin Run Message — This message is sent at the start 

All serial messages between the IPC and CPC follow a of a mn to direct the IPC to clear its buffers and prepare for 

predetermined format that is illustrated in FIG. 3. Ail the start of an inspecUon run. Additional information is also 

messages begin with the START_CHAR and end with the Passed to the IPC regarding the statistics for the mailing, 

STOP_CHAR. Each digit or character is sent using 8-bit such as time of mailing, payment method to be used, the 

ASCII (American Standard Code for Information 55 mailer's permit or meter number, and the weight of a single 

Interchange). This is to ensure the ability to regain message piece of maH (in the event that the mailing is being made at 

synchronization if any characters are lost. The least signifi- ^ Identical Weight Rate). 

cant bit of each byte is transferred first, in accordance with 4. Tray Label Message— This message is sent by the CPC 

the ASai standard. The CRC is a cyclic redundancy check to pass informadon taken from the tray label on the mailing 

computed by the sender and the recipient to make sure thai 60 tray that contains the mailpieces that are being examined, 

no errors have occurred during transmission. It is formed This informatfon includes the tray label bar code, the tray 

using a selected CQTT polynomial, as is well-known, and ZIP code, destination city and state, and class and sub-class 

is computed over the range of characters from of mail in the tray. 

SEQUENCE_NO through DATA The 16-bit CRC is con- 5. Wedge DaU Message— This message conveys the 

verted to ASCII using hexadecimal notation and stored in 65 relevant information from a sample wedge (a predetermined 

the 4 bytes at CRC. All message types are composed of quantity of mail concerning which characteristics are 

ASCII characters (alphabetic characters are preferred). This known). 
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The IPC also transmits messages to the CPC. Among the wherein said postage information inchides a postage type, 

IPG-transmitted messages are the following: such that said processor determines whether said postage 

1. Address Scan Result Message — This message sends a type on each of said mailpicces conforms to said postage 
formatted set of parameters back to the CPC. The referenced type restriction. 

mail piece ID is transmitted along with the mailpiece 7X? s 7. The apparanis of claim 6, wherein said postage type is 

code appearing on the mail piece and the 7XV code derived meter, permit or stamp. 

ftom the address information on the mailpiece. 8. ITic apparatus of claim 6, wherein said processor 

2. Postage Scan Result Message — ^This message sends a determines an error factor based upon a number of conform- 
formatted set of parameters from the IPC back to the CPC. ing and non-conforming maflpieces, and determines an 
The referenced mailpiece ID is transmitted along with the additional postage due amount based upon said error factor, 
mailpiece postage meter date, the mailpiece payment The apparatus of claim 1, wherein said identified 
method, and the maUpiece amount paid. presort parameters includes a postage value restriction, and 

3. Barcode Scan Result Message— In this message, the wherein said postage infomiation includes a postage vahie, 
IPC transmits the reference mailpiece ID, the mailpiece such that said processor detennines whether said postage 
barcode, and a measure of barcode readability. value on each of said mailpieces conforms to said postage 

Both the CPC and the IPC are capable of transmitting value restriction. 

ACK and NACK messages, both initiating and responding 10. The apparatus of claim 1, wherein said identified 

to diagnostic messages, and transmitting error indication presort parameters includes a postage class restriction, and 

messages. wherein said postage information includes a postage class, 

There has been described herein an automatic verification ^ such that said processor determines whether said postage 

system that is relatively free from the shortcomings of class on each of said mailpieces conforms to said postage 

verification processes of the prior art. It will be apparent to class restriction. 

those skilled in the art that modifications may be made 11. The apparatus of claim 1, wherein said identified 

without departing from the spirit and scope of the invention. presort parameters includes a zip code presort restriction, 

Accordingly, it is not intended thai the invention be limited ^ and wherein said address information includes a zip code, 

except as may be necessary in view of the appended claims. such that said processor determines whether said zip code on 

What is claimed is: each of said mailpieces conforms to said zip code presort 

1. An apparatus for determining whether a batch of restriction. 

presorted mailpieces conforms to presort parameters iden- 12. The apparanis of claim U, wherein said processor 

tified by associated tray mailing information for said batch determines an error factor based upon a number of conform- 

of presorted mailpieces, said apparatus comprising: ing and non-conforming mailpieces, and determines an 

an input device for receiving said identified presort additional postage due amount based upon said error factor. 

parameters; 13- A method for determining whether a batch of pre- 

a scale for weighing said mailpieces* sorted mailpieces confonns to presort parameters identified 

an image acquisition device for captiiring postage infor- 35 associated tray mailing information for said batch of 

mation and address information affixed to said mail- presorted mailpieces. said method oompnsmg the steps of: 

pieces; and receiving said identified presort parameters; 

a processor for analyzing said postage information and weighing said mailpieces; 

address information with respect to said identified capturing postage iriformation and address information 

presort parameters to determine whether at least one of 40 afBxed to said mailpieces; and 

said postage information and said address information analyzing at least one of said postage information and 

corresponds to said identified presort parameters. address information with respect to said identified 

2. The apparatus of claim 1, wherein said identified presort parameters to determine whether at least one of 
presort parameters includes a barcode print quality said postage information and said address information 
restriction, and wherein said address information includes a 45 corresponds to said identified presort parameters, 
barcode, such that said processor determines whether said 14. The method of claim 13, wherein said identified 
barcode on each of said mailpieces conforms to said barcode presort parameters includes a barcode print quality 
print quality restriction. restriction, and wherein said address information includes a 

3. The apparatus of claim 2, wherein said processor barcode, said method further comprising the step of deter- 
determines an error factor based upon a number of conform- 50 mining whether said barcode on each of said mailpieces 
ing and non-conforming mailpieces, and determines an conforms to said barcode print quality restriction, 
additional postage due amount based upon said error factor. 15. The method of claim 14, wherein said method further 

4. The apparatus of claim 1, wherein said identified comprising the steps of determining an error factor based 
presort parameters includes a barcode decode value com- upon a number of conforming and non-conforming 
patibility restriction, and wherein said address information 55 mailpieces, and determining an additional postage due 
includes an address and a barcode having a barcode decode amount based upon said error factor. 

value, such that said processor determines whether said 16. The method of claim 13, wherein said identified 
barcode decode value is compatible with said address, to presort parameters includes a barcode decode value corn- 
determine whether said mailpieces conform to said barcode patibility restriction, and wherein said address information 
decode vahie compatibility restriction. tio inchides an address and a barcode having a barcode decode 

5. The apparatus of claim 1, wherein said identified value, said method further comprising the step of determin- 
presort parameters includes a weight restriction, and ing whether said barcode decode value is compatible with 
wherein each of said mailpieces has a weight, such that said said address, to determine whether said mailpieces conform 
processor determines whether said weight of each of said to said barcode decode value compatibility restriction, 
mailpieces conforms to said weight restriction. 6S 17. The method of claim 13, wherein said identified 

6. The apparatus of claim 1, wherein said identified presort parameters includes a weight restriction, and 
presort parameters includes a postage type restriction, and wherein each of said mailpieces has a weight, said method 
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further comprising the step of determining whether said 
weight of each of said mailpieces conforms to said weight 
restriction. 

18. The method of claim 13, wherein said identified 
presort parameters includes a postage type restriction, and 
wherein said postage information inchidcs a postage type, 
said method further comprising the step of determining 
whether said postage type on each of said mailpieces con- 
forms to said postage type restriction. 

19. The method of claim 18, wherein said method further 
comprising the steps of determining an error factor based 
upon a number of conforming and non-conforming 
mailpieces, and determining an additional postage due 
amount based upon said error factor. 

20. The method of claim 18, wherein said postage type is 
meter, permit or stamp. 

21. The method of claim 13, wherein said identified 
presort parameters includes a postage value restriction, and 
wherein said postage information includes a postage value, 
said method further comprising the step of detennining 



10 



15 



whether said postage value on each of said mailpieces 
conforms to said postage value restriction. 

22. The method of claim 13, wherein said identified 
presort parameters includes a postage class restriction, and 
wherein said postage information includes a postage class, 
said method further comprising the step of determining 
whether said postage class on each of said mailpieces 
conforms to said postage class restriction. 

23. The method of claim 13, wherein said identified 
presort parameters includes a zip code presort restriction, 
and wherein said address information includes a zip code, 
said method further comprising the step of determining 
whether said zip code on each of said mailpieces conforms 
to said zip code presort restriction. 

24. The method of claim 23, wherein said method further 
comprising the steps of determining an error factor based 
upon a number of conforming and non-conforming 
mailpieces, and determining an additional postage due 
amount based upon said error factor. 
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ABSTRACT 



A client/server architecture for database driven insertion and 
mail piece tracking system, method, and computer program 
produa is disclosed, A database is populated with database 
driven insertion data comprising instructions for handling 
mailpiece material. A server manages the database by 
responding to requests for mail processing instructions from 
cUents and storing mailpiece data received from clients. A 
scanning device reads key code marked mailpiece material 
in which the key code corresponds to a database location 
containing instructions for handling mailpiece material. A 
cUent processor receives the key code from the scanning 
device, and transmits a request to the server for accessing the 
database location contaim'ng the instructions for handling 
mailpiece material. The server retrieves the instructions for 
handling mailpiece material, and transmits the inslruaions 
to the client. The client causes the performance of a mail 
processing task in accordance with the instructions, gathers 
mailpiece tracking data as the mailpiece material is 
processed, and forwards mailpiece tracking data to the 
server. The database information is accessible to report 
writing and generating software applications which cull data 
pertaining to a given mail processing job into a desired 
format. 

20 Claims, 1 Drawing Sheet 
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1 

CLIENT-SERVER SYSTEM, METHOD AND 
COMPUTER PRODUCT FOR MANAGING 
DATABASE DRIVEN INSERTION (DDI) AND 
MAIL PIECE TRACKING (MPT) DATA 

CROSS REFERENCE TO RELATED 
APPUCAnONS 

This application is related to and daims the benefit of the 
U.S. Provisional Patent Application entitled "A Client- 
Server System and Method Of Managing Database Driven 
Insertion (DDI) and Mail Piece Tracking (MPT) Data", filed 
on Oct. 27, 1998, 60/105,804. 

HELD OF THE INVENTION 

The present invention relates generally to manufacturing 
environments that wish to relate large amounts of informa- 
tion to a small identifier. More specifically, the present 
invention relates to a client-server system, method, and 
computer program for managing database driven insertion 
(DDI) and mail piece tracking (MPT) data for holding and 
managing mailroom data in a consistent and easy to use 
manner. 

BACKGROUND OF THE INVENTION 

Currently, it is common in mail processing for mail piece 
data to be handled utilizing a file-based system (i.e. using a 
flat ASCII file to hold all database driven insertion and mail 
piece tracking information). A client/server concept involves 
replacing flat files with a database server which maintains 
indices and relations between various data fields, as 
described further hereinbelow. Also as described further 
hereinbelow, utilizing a client-server concept, as according 
to the present invention, allows an interface to be developed 
for client programs to be able to read database driven 
insertion (DDI) data firom the database and write mail piece 
tracking data back to the database. 

Database driven insertion (DDI) is currendy being accom- 
plished in conventional mail processing by storing mail 
processing instructions in a flat ASCII file, reading an 
account number from paper via a laser scanner, calculating 
the offset of the data in the file that corresponded to the 
account number read, and reading the data at that ofiket point 
into the mail processing equipment. Mail piece tracking has 
been accomplished by storing information about a mailpiece 
back into the database driven insertion (DDI) file, or pos- 
sibly a separate file whenever the mailpiece processing was 
complete. This was, and still is, the industry norm because 
it is believed that a database is not capable of keeping up 
with the read and write rates required for multiple mail 
processing machines. In contrast to this norm, the present 
invention, however, can and does keep up with the read and 
write rates required for multiple mail processing machines 
using the aforementioned chent/server concept, as described 
further hereinbelow. 

Database driven insertion (DDI) data typically describes 
to individual mail processing inserters which inserts to feed, 
how many sheets are in an account, what actions the inserter 
is to perform on the account, what address should be printed 
on the envelope, and/or other information as apparent to 
those of skill in the art. 

Mail piece tracking (MPT) data typically describes what 
actually happened to the account during processing, Le. 
what machine processed it, when the machine started pro- 
cessing it, when the machine finished processing it, wbicb 
operators were running the machine, which inserts fed, 
and/or other information as apparent to those of skill in the 
ait. 
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Using a database under a client/server architecture (as 
opposed to a flat ASCII file) for insertion and tracking has 
many signiflcant advantages which will be readily appreci- 
ated by those of skill in the art. Clients (which can comprise 

S mail inserters, mail sorters, printers, other applications, 
and/or other suitable clients as recognized by those of skill 
in the an of mail processing) can request and receive only 
the information they need which decreases the overall load 
borne by the commiinications netwodc. Other clients (report 

10 generators) can create reports much easier with well known 
database reporting tools. The server provides a common 
repository for aU mail piece tracking and database driven 
insertion data, which, in turn, allows management from one 
computer and location, i.e. centralized operation. The data- 

15 base server provides excellent file locking and read/write 
contention protection superior to that of ASCII flat files. The 
server also provides services to inform clients whether a 
record was updated "underneath" it. This provides site -wide 
duphcate checking for all mailpieces to ensure there arc no 

20 duphcate mailpieces being processed. Additionally, the data- 
base server enforces data consistency. The server will not 
allow clients to write "invalid" data into the database. This 
is very difiBcult to enforce in file -based systems. The server 
further provides "stored procedures" which allow the server 

25 to change its functionality without necessarily modifying 
client code. Other advantages can also exist as recognized by 
those skilled in the art. 

In view of the above, there remains mudi room for 
improvement in the art, particularly for a new system and 

30 method of "publishing" and "recording" database driven 
insertion and mail piece tracking data. 

DISCLOSURE OF THE INVENTION 

In accordance with the present invention, a novel clicnt- 

35 server system, method, and computer program for managing 
database driven insertion (DDI) and mail piece tracking 
(MPT) data for holding and managing mailroom data in a 
consistent and easy to use manner is provided ''Managing*' 
of data according to the present invention refers to a system 

40 that controls, utihzes, tracks, and reports on all aspects of 
database driven insertion and mail piece tracking data. By 
the client/server database architecture for managing data- 
base driven insertion and mailpiece tracking in a mail 
processing environment according this invention, a cus- 

45 tomer initially sets up a mail processing site by defining 
within the client/server architecture running database driven 
insertion and mail piece tracking system parameters such as 
Users, Privileges, JobSetups, Materials, etc., before any 
actual mail processing occurs. Next, the customer generates 

50 data (generally in a mainframe environment) that is intended 
to be printed and mailed. The data is run through a utility 
like Bell & Howell's Transformer^ or their own custom 
software to create a "side file" that contains the database 
driven insertion information required by a mail processing 

55 insertion device. Each print run has a matching side file 
generated for it. Material is printed and the side file is 
loaded/inducted into the database driven insertion and mail 
piece tracking system. The customer physically conveys the 
printed material to the inserter, loads the mail processing job 

60 currently programmed, places the materials called for by the 
mail processing job (e.g., inserts, printed materials, 
envelopes, etc ... ) into the correct locations, and begins 
running the mail processing job. As a mail processing 
inserter reads each reader code or key that has been strate- 

6S gically placed on the mailpiece materials, the inserter makes 
a request for the database driven insertion data associated 
with that particular key from the database. The database 
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sends the insertion data back to the inserter, which uses the the art as a computer program product having a medium with 
data to determine what actions to perform on this particular a computer program embodied thereon. The computer pro- 
account. As each mailpiece leaves the inserter, mail piece gram product is capable of being loaded and executed on the 
tracking data is written into the database associated with appropriate computer processing device(s) in order to cany 
each database driven insertion record that records, for s out the method or process steps described, 
instance, the Machine, Operators, Time, Date, JobSctup, StiU referring to FIG. 1, applications on the mainframe 
Inserts Fed, etc.. for each mailpiece. side send print images from a host mainframe 40, for 

, . . ^ ' . ^ ^ - . . , instance, to printers 50, and IntellaSert™ Data File (IDF) 

It is therefore an obiecl of the present mveniion to provide Tl^T^i. j*T * n *u \ - i 

, "'^j V.J . data to the database server computer 10. Once the material 

a novel chcnl-scrvcr system, method, and computer program ^ .^^ ^ ^^^^ ^^^^^ monitored by 

for managing daubasednveoinseruon (DDI) and mail piece lO ^ ;;^nciUation station), the printed paper is presented to 
tracking (MPT) data for holdmg and managing mailroom processing finishing equipment, sudi as, for instance, 

data in a consistent and easy to use manner. processing inserters 60. The mail processing finishing 

It is another object of the present invention to store all equipment 60 requests information about the accounts it is 
types of data in the database driven insertion server that arc about to process from the database server 10, using a small 
related to the other types of data in a way that makes key encoded in the account barcode, and uses the informa- 
generating very flexible and detailed reports very easy. tion in the data file to continue processing the account When 

It is a further object of the present invention to be able to account has been completely processed (either rejected 

modify instructions regarding the processing of each mail- removed or ready to mad), the finishing equipment 60 
• u« .M iiT *• ;« «Ur^H ^ updates the database with a complete disposition of the 

Dieoe naht up until the time the mailpiece is placed ona^*^ .i .- c l 

yi^^ iL^v up uuui K ^ account. The exact status and location of each account is 

machme for processmg. available at all times to users having access to the supervisor 

It is a still further object of the present mvenUon to ^^^^^ computer 30. Once processing has been completed, 
generate a standard postal manifest that details all pieces supervisor client computer 30 can create a manifest to 

processed and the amount owed the post oflBce. present to the United States Postal Service (USPS), and for 

It is a still further object of the present invention to 25 any pieces that were destroyed during processing, it can feed 
re-produce a list of mailpieces processed properly and the pertinent data back to the host to generate reprint 
mailpieces that did not process properly. material and new IDF data. Alternately, supervisor client 

Some of the objects of the invention having been stated, computer 30 can send data to a local '^inserter^-type mail 
other objects will become evident as the description processing device to create repnnts locally. Ihis allows 
proceeds, when taken in connection with the accompanying 30 accounts to be handled m a totally closed loop fashion, 
drawings described below. The description of the present invention describes ser- 

vices provided by the database server computer 10 and 
BRIEF DESCRIPTION OF THE DRAWINGS application interfaces provided for cUent applications. These 

The foregoing advantages and features of the present services are intended to provide all the basic services 
invention wiU be appreciated more fully from the foUowing 35 available in the software system design, inchiding data file, 
description with reference to the accompanying drawings in database driven insertion, historical reports, real time moni- 
^tiich: toring of madiinery, operators, jobs, shifts, inserts tracking 

no. 1 illustrates a client/server architecture capable for and chargeback, manifesting, reprinting, and/or other suit- 
use with the present invention. ^We services apparent to those of skill m tiie art, whUe 

40 addmg the ability to significanUy extend the feature set, all 
BEST MODE FOR CARRYING OUT THE without harming backwards compatibiUty. 

INVENTION ^ datasct, according to the present invention, is a named 

The present invention now is described more fully here- compilation of related data stored on the server. Datasets are 
inafler with reference to the accompanying drawings, in composed of ordered records, which are accessed by a 
which preferred embodiments of the invention are shown. 45 record identifier. Conceptually, datasets can be envisioned as 
This invention may, however, be embodied in many different virmal files which support normal file services such as create 
forms and should not be construed as limited to the embodi- file, open file, close file, delete file, read record, write record, 
ments set forth herein; rather, these embodiments are pro- and append record. Additionally, datasets have the ability to 
vided so that this disclosure will be thorough and complete, delete records, provide multiple views of records, create a 
and will fully convey the scope of the invention to those 50 new dataset based on an existing dataset, and some search 
skilled in the art. criteria among other abilities. All datasets have one thing in 

Referring now to FIG. 1, one possible client/server archi- common, namely, each dataset record has an attribute called 
tecture is shown which includes a database server computer "RecordID". The "RecordID" field defines the order of 
10 used as the central repository of all daU, a machine client records in a dataset. The attribute "RecordID'' may be stored 
computer (console) 20, a supervisory computer (supervisor) 55 inside the record, or may be implicitiy designed by the 
30, and a computer network for operatively linking every- dataset itself. In either case, users of a dataset need only 
thing together. Solid lines represent electronic data flow know that every record "knows" its position, and every 
while dashed lines represent physical paper or material flow dataset "knows" its order. 

throughout FIG. 1. The preferred embodiment presently uses A record is the basic element of a dataset. This is the 
Microsoft Windows™ NT Server 4.0 software, Interbase™ 60 smallest element that can be modified in a dataset. Note tiiat 
Server 5.0, and custom written software running on the a record from a client point of view, and a record from a 
server machine and Interbase™ client software and/or cus- server point of view may be different for both the read and 
torn written software running on the client machines. The write cases. Clients may view a record as only a very small 
hardware is generally Intel Pentium™ II class generic per- number of fields, whereas the server may actually have 
sonal computer boxes. 65 many fields for every record. As long as the client fields are 

It is to be understood that the present invention illustrated a subset of the server fields, the server will send only tiie 
herein is readily implementable by those of ordinary skill in fields requested back to the client. 
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A RecID is the basic "ke/* column for any dataset. The 
word "key" is emphasized, because this in no way implies 
that datascts arc indexed databases. It is meant to infer the 
function of a key field. All dataset records have a RecordlD 
which starts at 1, and increases sequentially allowing ele- 5 
ments of the dataset to be accessed by clients using the read 
record, update record, delete record^ insert record, append 
record, open dataset, close dataset, seek record, and tell 
record type methods available in the standard "C File/IO 
function set. Note that the actual order of data records in the 
dataset is both unknown and irrelevant. Unknown because 
the server can implement it io any way it chooses, and 
irrelevant because the server's only constraint on returning 
the dataset record to the client is that it happens "fast 
enough". 

'^ews are defined by the services layer to provide data of 
interest &om a dataset. A view defines all the fields needed 
from a record in a dataset. A record in a dataset can have 
many views defined simultaneously, and the data needed by 
the client defines which view is used. There are two (2) main 

20 

uses for views in the client services. In the case of reading 
records from a dataset, the view defines the set of fields the 
client wants the server to return for each record read. In the 
case of writing records from a dataset, the view defines the 
set of fields the client must send to the server for each record ^ 
written. 

DDM stands for device and data management and refers 
to a (set of) client and server computer(s) that contain a large 
set of data relating current documents and past documents, 
along with tools to allow management of this data. The 
database server computer will never serve file or print 
services, as its only purpose is to provide data services 
through a suite of applications. These applications will be 
network communication based. 

One feature of the present invention is termed the client 35 
developers kit (CDK). It is an application programming 
interface which allows a client to be developed using any 
platform that h^anlnterbase'^^ client library available. The 
client developers kit application programming interface 
gives access to data of interest without having to know about ^ 
or understand the details of the database. 

Mail piece tracking refers to, inter alia, a client's ability 
to report the disposition of a mailpiece without necessarily 
being able to use the database driven insertion data defined 
in a record. This feature can be used for reprint generation 45 
and for generating manifests. 

Database driven insertion and processing data file 
(process directive file) are terms referring generally to the 
concept of having a electro-mechanical piece of equipment 
(an inserter, for example) associate large amounts of data 50 
with a small "key" or identifier printed on the material via 
codes (or other machine readable method). The data referred 
to by the "key*' is changeable up to the moment the data is 
read and "placed'' on the equipment. The data can supply 
(but is not limited to) address information for printing on 55 
envelopes, which inserts to drop on this individual account, 
whether this account should be stapled, etc. Of particular 
interest is a small piece of the data that allows inserts to be 
targeted to accounts individually. 

The term "stream" relates to input devices, such as 60 
continuous forms cutters and cut sheet feeders on a mail 
processing inserter. For instance, a mail processing inserter 
with two cutters and one sheet feeder is deemed to have 
three (3) streams. Hence, streamSheetOl, streamSheetQ2, 
and streamSheet03 in the data file fields are filled. By 65 
convention, the most "upstream" mail processing device is 
said to be stream 1. 
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Another feature of the present inventbn is its ability to 
provide for duplicate checking. As the client inserter "fin- 
ishes'* each mailpiece, the disposition of the mailpiece is 
saved in the data file data set via the data file aocoimt ID. The 
database driven insertion client can now provide real-time 
duplicate checking for the client inserter. If any other 
machine on the network has processed or is currently 
processing the mailpiece in question, the "latest" copy of the 
mailpiece will be deemed duplicate. A warning message will 
print on the client computer screen, and the mailpiece will 
be targeted for the reject bin. 

It always has been and will always be possible for a 
printer operator or other woiker(s) on the mailioom floor to 
introduce duplicate copies of already existing material into 
the processing environment. To detect and remedy these 
problems as soon as possible, the data file (IDF) system 
includes real-time duplicate cheddng software. Overall, 
there should be no instances where the data file system does 
not detect a duplicate account. In nearly all cases, it will 
detect and reject them in real-time. In some cases where 
duplicate accounts are being processed within one (1) 
minute of each other on different inserters within the same 
network, the system will not be able to warn the operator of 
the duplicate imtil the second of the duplicate accounts exits 
the machine. 

When two or more machines process the same data with 
overlapping material the printer operator backs up the print 
job between stacks of paper. Database driven insertion 
clients would not be able to detect these errors by 
themselves, since the account sequencing information would 
be correct. Depending on how close in time the various mail 
processing machines processed the material, this case would 
be caught either by the "Server Reads Data" case or the 
"Server Writes Data" case. 

Should a stack of material on a single machine have 
duplicate material (from a printer rollback, for example) in 
the middle of the stack, the database driven insertion client 
would catch the first duplicate, because the account 
sequence there would be invalid. If more than one account 
were duplicated, however, the rest of the accoimts would 
process nonmally. Duplicate checking detects this problem 
in the "Client Receives Data" case, the "Server Reads Data" 
case, or the "Server Writes Data" case, depending on the 
timing. 

In the "Server Reads Data" case, when the server receives 
a request for an account record, it checks the final destina- 
tion field of that record. If it is 'NP' (not processed), 'OR* 
(operator removed), or 'R2' (reject bin), the server changes 
nothing and passes the data record down to the client for 
processing. If the final destination is anything different than 
those mentioned above, the server sets the target destination 
of the account to *DP* (duplicate), which will result in the 
account being sent to the reject bin. The client, whenever it 
receives a 'DP' target destination, can inform the operator 
that a duplicate account will be rejected. 

In the "Server Writes Data" case, when the server receives 
data back from the client to write into the data file database, 
it will know whether the record in the database has been 
modified. If it has been modified, the server checks to see if 
the final destination is set to an invalid destination. If it is, 
it wUl set the final destination of the record to 'DP' 
(duplicate), and send a message to the client to inform the 
operator that a duplicate mailpiece exists. 

In the "Client Receives Data" case, when the client 
receives a record from the server, it checks all the accounts 
that it is currently processing. If it finds a matching account, 
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it will set the target destioation of the new duplicate aocxnut 
to 'DP'. This account will eventually go to the reject bin. 

The abbreviations used in the tables below are explained 
defined as: 



SH 
SD 

ow 

RX 

OR 
NP 
DP 



LH 



Staadard Handling (Tlie destiaation(s) for "Good" maOable mail). 
Security Diveit. (The de£tiiiation(6) for "Special" mail) 
Overweight Divert (The desUnation(6) for mateiial that is too 
heavy or too thick to be maUed). 

Reject Divert. (The destinatioiiCs) where *1»d" or damaged 
material is sent). 

Operator Removed (The destination where material that is 
removed by the operator is sent). 

The initial or Not Processed destination. This flag indicates the 
mailpiece must be recreated. 

Duplicate AoooanL This indicates that the acoounl was 
processed at least twice (Le. more than one copy of this account 
went to *SH\ *SD\ or *OW. 

Late Hold. This indicates that the user (via a pre-processing 
function) has determined that the account should not be 
processed, and wants to require the inserter operator to remove 
the account £rom the mailing. 
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When data file data is read from the daubase, if the 
duplicate count of the record is greater than zero, the final 
destination is returned as 'DP*, regardless of what the actual 
final destination in the data is. The only exception to this is 
where the final destination is 'LH*. In this case, the final 
destination remmed is 'LH', regardless of what the actual 
duplicate count is. The following table delineates these 
rules: 

TABLE 2 

Diylicate Dcstiaation Read Rules 



15 



FINAL DESmNAnON 





SH 


SD 


OW 


RX 


OR 


LH 


NONE 


0 


SH 


SD 


ow 


RX 


OR 


LH 


NP 


20 


DP 


DP 


DP- 


DP* 


DP* 


LH 


DP* 



When the client reports a finished account to the server, 
the server determines the final disposition of the mailpiece 
by comparing the "current" disposition with the "new" 
disposition. Based on these two values, it chooses to incre- 
ment (or not) a value called the "Duplicate Count" (this is 
the first value in each cell in the table below) and decides 
whether to save the "new'* data into the table (the second 
value in each cell of the table below). LasUy, the server 
returns a statxis for every write, and if the status is affected 
by the destinatioDS, the status is listed in the third row of 
each cell. The following table of new and existing final 
destinations describes the rules governing every possible 
new and existing final destination: 



Note that there should never be final destinations OW, 
RX, OR, or NONE with a duplicate count greater than zero. 
These cases are bandied as data integrity errors. 



When a user "fixes" the problem with a duplicate (or Late 
Hold), the client can call the "Release Duplicate" application 
programming interface which will decrement the duplicate 
count, retum the current duplicate count and a status code. 
The table describing these rules is as follows: 



TABLE 1 

Duplicate Destinations 



EXISTING BNALDESTTNATTON 





SH 


SD 


OW 


RX 


OR 


NP 


LH 


SH 


1 


1 


1 


0 


0 


0 


1 




No 


No 


No 


Yes 


Yes 


Yes 


No 




ERR_DUP 


ERRJDUP 


ERRJDUP 


ERR_NON 


ERR^NON 


ERRJ^ON 


ERR_lfl 


SD 


1 


1 


1 


0 


0 


0 


1 




No 


No 


No 


Yes 


Yes 


YC8 


No 




ERR_DUP 


ERR^DUP 


ERR^DUP 


ERR_NON 


ERRJ^ON 


ERR^ON 


ERR__LH 


ow 


1 


1 


1 


0 


0 


0 


1 




No 


No 


No 


Yes 


Yes 


Yes 


No 




ERR__DUP 


ERR_X)UP 


ERR^DUP 


ERR_NON 


ERR_J^ON 


ERR^NON 


ERR_LH 


RX 


0 


0 


0 


0 


0 


0 


0 




No 


No 


No 


Yes 


Yes 


Yes 


No 




ERR_NON 


ERR_>rON 


ERR_NON 


ERR_>fON 


ERR_NON 


ERR_NON 


ERR_NON 


OR 


0 


0 


0 


0 


0 


0 


0 




No 


No 


No 


Yes 


Yes 


Yes 


No 




ERR_NON 


ERR_J^ON 


ERR_NON 


ERR_NON 


ERR^ON 


ERR_NON 


ERR_NON 
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Release Dttolicatc Actions 

DUPE nr?ALPBgnNtfnoN 

COUNT SH SD OW RX OR LH NONE 



<2 ERR_NON ERR_NON ERR_NON ERR_NON ERR_KON ERR_NON ERR_NON 

DC-0 EX:-0 DC-0 DC-0 DC-0 DC-0 DC-0 

>1 ERR^DUP ERR^DUP ERR^DUP ERR^ON ERR_NON ERR_LH ERR_NON 

DC_ DC_ DC_ DC-0 DC-0 DC_ DC-0 



20 



Note that the first item in each cell is the error code. The 
second is the action to be performed on the Duplicate Ccunt 15 
(DQ. 

The system and methodology of the present invention can 
be ilhistrated by way of the following example, which is 
described for illustrative purposes only and is not intended 
to be exhaustive of the potential applicability of the present 
invention. 

ILLUSTRAnVE EXAMPLE 

Consider an organization that wishes to print and mail a 
large batch of material to a set of its customers. First, the 25 
organization generates print images within a mainfirame host 
computer, for instance. The print images, representing all or 
part of the mailpiece to be sent, are forwarded to a printer or 
printers to be printed on documents such as paper sheet 
articles. Thus, the content to be mailed is converted from 30 
electronic image to physical paper ready to be manipulated 
in a mail processing cDvironmcnt. The mainframe host 
computer, in this example, also generates database driven 



"mode" of the machine, (iii) which inserts are loaded 
into the mailing machine, and (iv) the methods of 
stapling, folding, printing, etc. for the machine. 

(2) Physically loading the material on the mail processing 
machine. 

(3) If the "Name" of the database driven insertion (DDI) 
data is not specified on the reader codes, the user must 
select which set of database driven insertion data to use 
firom the database. 

(4) At this point, the machine begins processing the paper, 
following the "Job Level** instructions contained in the 
Job Setup, and the "Account Level" instructions con- 
tained in the database driven insertion data. 

Database driven insertion data for the following eight (8) 
accounts is generated by host computers and sent to the 
database server computer. The database server computer 
stores the data in the following manner: 



TABLE 4 















Database driven inseitioiLAccoiint Data 










"nay 


[DF 


Doc 


Target 
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Sir 


Str 


Str 


ID 


ID 


ID 
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1 
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3 
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insertion data that is forwarded to the organization's mail- 
room database server. The database driven insertion data is 
then inducted or imported into the database driven insertion 
and mail piece tracking system. 

After the material has been printed and the data has been 
populated into the database, the mail processing machbes 
begin processing the printed material. An operator of the 
mail processing machine initiates the following process: 
(1) Selecting and loading a "Job" for the machine. The job 
is defined in the database and was created previously by 
a user with authority and privilege to do so. The job 
defines (i) reader codes printed on the material, (iQ the 



The above table data is defined as follows: 



60 Tray ID Infonnatioa about the mailing tray the mailpiece beloiig3 
to. 

IDF ID The IDF data group this mailpiece belongs to. Generally, 

an IDF corresponds to a print mo. 
Ihiget Dcst The desired "destination" of the mailpiece on the mailing 
machine. This would correspond to "SH" (Standard 
65 Handling), "SD" (Security Divert), "OW (Overweight). 

Tray Dest Infonnalioa necessary to print a tray tag. 
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-continued 



DPBC 

Pull key 
User Field 
PiocDir 



Sir O-Str 3 



(Delivery Point Bai Code.) loformation necessary to piint 

the Postnet Barcode on the mailpiece. 

Qistomer Defuied key to look up a particular mail^iece. 

QistomcT Defined key for custcmer use. 

Processing Directives give instmctioiis to the machine 

regarding whether to Staple, Seal, Drop Inserts, etc on 

this particular mailpiece. 

Page count information for up to three (3) streams of 
materiaL Note that these mailpieces only have pages 
Cnom stream O. 



10 



Print and Verify String Data for these mailpieces appears 
as follows: 

Print String Data 
Insert Verify String Data 

As the processing of the material progresses, the machine 
begins to send mailpiece tracking data back to the database. 
The data sent back for the accounts listed above could, for 
example, appear as folbws: 



IS 
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mailable destination), mailpiece 3647 was never "seen" by 
the machine (because of a read error, for example), 3648 was 
OR (operator removed) for reason #546 (possibly a jam or 
some other problem), 3649 was diverted to the R2 (reject 
bin) for the same reason (#546). Table 5 also shows that the 
mailpieces were processed during Shift 3 and Joblnslance 
821. The database contains detailed information about the 
processing in the Job and Shift tables. 

Once the machine finishes processing the mailpieces, 
reports are generated that show which mailpieces were 
successful, whidi need to be reprinted, etc. The reports are 
fed back into the system to start another print run. 

The present invention provides several advantages over 
prior art systems and methods. First, all types of data stored 
in the database driven insertion server are related to the other 
types of data in a way that makes generating very flexible 
and detailed reports very easy. 

Second, since instructions about each mailpiece are stored 
in the database, the instructions can be modified right up 
until the time the mailpiece is placed on a machine for 
processing. This is sometimes referred to as late binding. 



TABLES 



Returned Mailpiece TVacking Account Data 



Fin. 






Shift 


Job 






Key 
line 




Dest 


Inscrta 


Seq 


Doc 


IDF 




Dest 


Start Tunc 


Finish Hme 


ID 


[D 


Weight 


Postage 


status 


Ran 


Fed 


Niun 


ID 


ID 


Count 


-SfT' 


10/21/1998 
17:49:47 


10/21/1998 
17:51:07 


3 


821 


251 




m 


0 


1 


«000" 




3643 


160 


0 


"SH" 


10/21/1998 
17:49:47 


10/21/1998 
17:51:07 


3 


821 


251 






0 


1 


-OOff' 




3644 


160 


0 


"SH" 


10/21/1998 
17:49:47 


10/21/1998 
17:51:07 


3 


821 


251 






0 


1 


"000" 


"5" 


3645 


160 


0 


"SH" 


10/21/1998 
17:49:48 


10/21/1998 
17:51:07 


3 


821 


251 






0 


1 


"000" 


"6" 


3646 


160 


0 


-OR*' 


10/21/1998 
17:49:47 


10/21/1998 
17:51:07 


3 


821 


251 






0 


546 


-000" 


-0" 


3648 


160 


0 


«R2" 


10/21/1998 
17:51:16 


10/21/1998 

17:52:36 


3 


821 


251 






0 


546 


"000" 


-0" 


3649 


160 


0 




10/21/1998 
17:51:16 


10/21/1998 
17:52:36 


3 


821 


251 






0 


1 


"000" 


"T 


3650 


160 


0 



The data for table 5 is defined as follows: 



Final 

Destination 
Stad Time 

Stop Tune 

Shift ID 

Job ID 

Weight 

Postage 

Keyline 

Stetus 

Destination 

R«ison 

it did 

Inseds Fed 

Sequence 
Number 
Document ID 

IDF ID 

Duplicate Count 



The location the mailpiece ended up in on the 
machine. 

The time the mailpiece began processing on the 
machine. 

The time the mailpiece exited the machine. 

The shift the mailpiece was processed on. 

The Job [nstance the mailpiece was processed on. 

The final weight of the mailpiece. 

The final cost of the mailpiece. 

The keyline printed on the mailpiece (if any). 

The final status of the mailpiece. 

The ''reason" the mailpiece went to the destination 



Infoimation about which insects fed on the 
mailpiece, and explanations of why. 
The sequence aumbcr of the mailpiece. 

(Jsed to look up/relate DDI data in the previous 
table. 

Used to look upAelate DDI data in the previous 
table. 

Used to check for, and signal duplicate accounts. 



Table 5 shows that mailpieces 3643, 3644, 3644, 3645, 
3646, and 3650 went to destination SH (the "normal" 



Third, since all mail piece tracking data is kept in the 
database, one of the reports that can be generated is a 
standard postal manifest that details all pieces processed and 
the amoimt owed the post office. This is sometimes referred 
to as machine based manifesting. 

Fourth, since the mail piece tracking data tracks all 
mailpieces processed properly and all mailpieces processed 
improperly, a list of mailpieces to re-produce is easy to 
50 produce. This is sometimes referred to as reprint generation. 
Fifth, the database contains a physical description 
(including a scanned image) of all materials to be used in the 
mailroom. This includes inserts, envelopes, and sheets (of 
paper). No other mail processing implementation known to 
the inventors has the ability to show an image of the 
insert/envelope selected. This feature reduces operator 
errors by showing the operators pictures of the materials 
they should be loading into the machine. This is sometimes 
referred to as centralized materials data. 

Sixth, the database contains information about all the 
machines connected to it and the instructions to the 
machines for each job. Thus, there is no need to program 
each machine separately. This is sometimes referred to as 
centralized job programming. 

Seventh, the database contains a list of all defined "bar- 
codes". When the user programs a job, he/she has the option 
of creating a new "barcode'* map, or selecting one of the 



55 



60 



65 
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already defined oaes. There is no need to program the reader 
map on each individual machine. This is sometimes referred 
to as centralized reader code map programming. 

Eighth, since all mail piece tracking data is in the same 
database, production reports can be easily generated to show 
relationships between different machines, operators, shifts, 
and jobs. This is sometimes referred to as centralized 
production/cfiBcicncy reports. 

Ninth, since the mail piece tracking data tells which 
inserts all fed for each account, and contains the physical 
descriptions of the inserts, a report detailing the chargeback 
amounts can be produced. This is sometimes referred to as 
centralized inserts chargeback reports. 

Tenth, descriptions of each user and each user's allowed 
privileges is kept in the database, and is managed from a 
single application. This allows management of all operators/ 
users in the mailroom from one central location. This feature 
allows some (well trained) users to have privileges to 
perform In certain actions with the equipment that other 
(less well trained) operators would not. The allowed privi- 
leges for each user/operator is managed completely by the 
customer. This is sometimes referred to as centralized user 
privilege management. 

Eleventh, descriptions of each machine are kept in the 
database. This allows programs like Job Setup to ask ques- 
tions pertinent only to the madiines the job is intended for. 
It also allows easy access to information about each machine 
without having to look at the machine computer itself. This 
is sometimes referred to as centralized machine definition. 

Twelfth, the database contains a master event log that 
contains all events that may be of interest to a user/customer. 
These events include (but are not limited to) Machine 
Starting, Machine Stopping, User Logged In, User Logged 
Out, Job Started, Job Ended, Shift Started, Shift Ended, Job 
Created, Job Deleted, Job Modified, etc. This is sometimes 
referred to as a centralized event log. 

Appropriate computer program code in combination with 
hardware implements many of the elements of the present 
invention. This computer code is often stored on storage 
media. This media can be a diskette, hard disk, CD-ROM, or 
tape. The media can also be a memory storage device or 
collection of memory storage devices such as readonly 
memory (ROM) or random access memory (RAM). 
Additionally, the computer program code can be transferred 
to the appropriate hardware over some type of data network. 

The foregoing is illustrative of the present invention and 
is not to be construed as limiting thereof. Although a few 
exemplary embodiments of this invention have been 
described, those skilled in the art will readily appreciate that 
many modifications are possible in the exemplary embodi- 
ments without materially departing from the novel teachings 
and advantages of this invention. Accordingly, all such 
modifications are intended to be included within the scope of 
this invention as defined in the claims. For instance, the 
architecmre described herein is easily extendible to manage 
processes not normally associated with the mailroom. Some 
of these processes include direct billing over the internet, 
print on demand, archiving collections of documents to a 
CD-ROM, etc. 

In the claims, any meaos-plus-fiinction clauses are 
intended to cover the structures described herein as perform- 
ing the recited function and not only structural equivalents 
but also equivalent structures. Therefore, it is to be under- 
stood that the foregoing is illustrative of the present inven- 
tion and is not to be constmed as limited to the specific 
embodiments disclosed, and that modifications to the dis- 
closed embodiments, as well as other embodiments, are 
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intended to be inchided within the scope of the appended 
claims. The invention is defined by the following claims, 
with equivalents of the claims to be included therein. 
That which is claimed: 
5 1. A system for managing abase mailpiece processing 
comprising: 

(a) a server computer inchiding a database comprising a 
plurality of records including instruction sets for han- 
dling individual mailpicccs; 

(b) at least one reader for reading key code marked 
mailpieces each key code corresponding to one instruc- 
tion set of the instruction sets in the database; and 

(c) a client computer, responsive to the reader, for request- 
ing the instruction set for handling a mailpiece corre- 
sponding to a key code on the mailpiece as the key code 
is read and causing performance of at least one mail 
processing task in accordance with the insUiiction set, 
the client computer immediately updating the record in 
the server computer database corresponding to the 

^ mailpiece being processed as the at least one mail 
processing task is performed to indicate the status of 
the mailpiece and track the mailpiece in real time. 

2. The system of claim 1 comprising a supervisor com- 
puter coupled to the server computer for generating at least 

^ one report concerning the performance of at least one mail 
processing task. 

3. The system of claim 2 wherein the supervisor computer 
requests mailpiece tracking data from the server computer 
and generates at least one report concerning the tracking of 
at least one mailpiece. 

4. The system of claim 3 in which the at least one report 
is a postal manifest report, 

5. The system of claim 1 wherein the database comprises 
stored instructions about each mailpiece and wherein the 
instructions are modifiable at any time prior to performance 
of a mail processing task utilizing the instructions. 

6. A system for managing database driven insertion and 
mailpiece tracking data comprising: 

^ (a) a server populating a database with data comprising a 
plurality of records including instruction sets for han- 
dling individual mailpieces; 
a reader for reading, from a mailpiece, a key code 
corresponding to a database location containing an 

45 instruction set for handling the mailpiece; 

(c) a client, responsive to the reader, for requesting the 
instruction set for handling the mailpiece from the 
server, such that the server receives the request from the 
client, accesses the instruction set for handling the 

50 mailpiece and forwards the instruction set to the client; 

(d) a mail processing device coupled to the client for 
performing at least one mail processing task on the 
mailpiece in accordance with the instruction set; and 

(e) means, responsive to the mail processing device, for 
55 immediately updadng a record in the database corre- 
sponding to the mailpiece being processed. 

7. The system of claim 6 further comprising means for 
generating at least one report concerning the performance of 
at least one mail processing task. 

60 8. The system of claim 6 further comprising means for 

generating at least one report concerning the tracking of at 

least one mailpiece. 

9. The system of claim 8 in which the at least one report 

is a postal manifest report. 
65 10. The system of claim 6 in which said database may be 

populated with new data anytime prior to performance of a 

mail processing task utilizing said data. 
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U. A method for managiDg database driven iosertioo and 
mailpiece tracking data comprising: 

(a) populating a database witb data comprising a plurality 
of records including instruction sets for handling indi> 
vidual mailpicccs; 

(b) reading, from a mailpiece, a key code corresponding 
to an instruction set for handling the mailpiece; 

requesting the instruction set for handling the mailpiece 
from the database; 

(d) at a server: 

(i) receiving requests from one or more clients for 
instruction sets for handling individual mailpieces 
and, in response, accessing the requested instruction 
set for handling the mailpiece finom the database; and 55 

(ii) forwarding the requested instniction set to the one 
or more clients; and 

(e) at a client: 

(i) receiving the requested instruction set for handling 
the mailpiece from the server; 

(ii) performing at least one mail processing task in 
accordance with the requested instruction set; 

(iii) gathering mailpiece tracking data as the mailpiece 
is processed during said at least one mail processing 
task; and 

(iv) immediately updating a record in the database 
corresponding to the mailpiece being processed. 

12. The method of claim 11 further comprising generating 
at least one report concerning the performance of at least one 
mail processing task. 

13. The method of claim 11 further comprising generating 
at least one report concerning the tracking of at least one 
mailpiece. 

14. The method of claim 13 wherein the at least one report 
is a postal manifest report. 

15. The method of claim 11 comprising modifying the 
instructions in the database immediately before accessing 
the database to retrieve the instructions. 
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16. A client/server system for managing mail processing 
and mailpiece tracking data, the system comprising: 

(a) a database server computer comprising a central 
repository for mail processing data including instruc- 
tion sets for processing individual mailpieces and mail* 
piece tradung data for traddng the individual mail 
pieces; 

(b) a machine client computer for requesting one of the 
instruction sets for processing an individual mailpiece 
from the database sender computer based on account 
information read from a mailpiece and for transmitting 
updates to the database server computer in real-time as 
the mailpiece is processed; 

(c) a supervisory computer for communicating with the 
database server computer and the machine client com- 
puter to allow tisers to determine status and location 
information relating to mailpieces being processed; and 

(d) a network for linking the database server computer, the 
madiine client computer, and the supervisory com- 
pute. 

17. The client/server system of claim 16 wherein after 
processing of the account has been completed, the supervi- 
sory computer generates a manifest indicative of the pro- 
cessing of the account. 

18. The client/server system of claim 16 comprising a 
mainframe computer coupled to the network for sending 
mail processing data to the database server computer. 

19. The system of claim 16 wherein the database server 
computer is adapted to display a scanned image of the 
mailpiece being processed. 

20. The system of claim 16 wherein the database server 
computer is adapted to allow late binding of the account 
information Erom the mailpiece to one of the instruction sets. 
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(54) Production of mall pieces and preparations tlierefor 



(57) For producing mail pieces in a mail production 
apparatus, starting from physical postal items, a re- 
quired operating condition of the mail production appa- 
ratus is detemnined. At least one pliysicai property to be 
realized manually of the required operating condition is 
detemnined and at least one current physical property 
of a current condition of the mail production apparatus 
is registered. A difference between the at least one cur- 
rent physical property and the at least one physical prop- 



erty to be realized manually of said required operating 
condition is determined and an associated indication is 
represented in humanly perceptible form. In response, 
the at least one cun'ent physical property is changed, 
such that the difference is removed. Next, with the mail 
production apparatus in the required operating condi- 
tion, at least one mail piece Is assembled from physical 
postal items. Also described are computer software and 
an apparatus for use with this method. 
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Description 

[0001] The invention relates to a method and an ap- 
paratus for producing mail pieces in a mail production 
apparatus, starting from physical postai items. The in- 
vention further relates to a computer program for pro- 
gramming an apparatus for practicing such a method. 
[0002] Mail production apparatuses Icnown from prac- 
tice, of the Neopost Sl-72type, are arranged for Indicat- 
ing what paper lengths for producing mail pieces under 
a particular system setting need to be present in which 
feeder stations. 

[0003] However, due to the mail producing apparatus- 
es being frequently operated by temporary personnel 
with little experience, the problem occurs that during the 
preparations of the mail producing apparatus priorto the 
production of a mail piece or, as is more usual, a series 
of mall pieces under a predetennlned system setting, 
problenns arise in that the operator fails to see what 
needs to be done to bring the apparatus in the required 
condition of use, or makes mistakes. 
[0004] The invention has for Its object to provide a 
method whereby preparing a mail production apparatus 
is simplified and the chance of errors is reduced. To that 
end, the Invention provides a method according to claim 
1 . As at least one physical property of the required op- 
erating conditior that is to be manually realized is deter- 
mined; at least one current physical property of a cun-ent 
condition of the mall production apparatus is registered; 
a difference between the at least one current physical 
property and the at least one, only manually realizable 
property of the required operating condition is deter- 
mined; and an indication associated with the difference 
is represented In humanly perceptible fonn. the operator 
of the production apparatus does not himself need to 
determine the settings to be changed, but he can simply 
see what differences there are between the current con- 
dition of the apparatus and the required operating con- 
dition of the apparatus, or at least which actions are to 
be perfomned for bringing the mail production apparatus 
from the current condition into the required operating 
condition. 

[0005] The invention further provides a computer pro- 
gram according to daim 9. In accordance with such a 
computer program, a mail production apparatus can be 
controlled for practicing the method according to the in- 
vention. 

[0006] The invention further provides an apparatus 
according to claim 11 , which is specifically arranged for 
practicing the method according to the invention. 
[0007] Particularly advantageous embodiments of the 
invention are laid down in the depending claims. 
[0008] Further details and aspects of the invention will 
be discussed with reference to the figures shown in the 
drawing. 

[0009] Fig. 1 1s a cutaway schematic side elevation of 
a system according to an exemplary embodiment of the 
Invention. 



[0010] Fig. 2 is a flow diagram representing an exanv 
pte of a method according to the invention. 
[0011] In the following, the invention will be further 
elucidated on the basis of the example of an apparatus 

5 according to the invention shown In Fig. 1 . 

[0012] The apparatus shown in Fig. 1 has a finishing 
assembly for producing mail pieces. The finishing as- 
sembly is equipped with a number of feeder stations for 
feeding documents. In the apparatus, these are de- 

10 signed as document feeder stations 1 for feedings doc- 
uments 20, 21 , 23. The apparatus further comprises a 
printer 2 for printing sheets 25 and feeding printed 
sheets, and envelope feeder stations 34, 35 for feeding 
envelopes. 

IS [0013] Thefirstfeederstationsi aredeslgnedasdoc- 

ument feeder stations. Each of the document feeder sta- 
tions 1 has an associated tray 5 for holding insert doc- 
uments to be supplied. For feeding the Inserts, the feed- 
er stations 1 are each provided with a feed roller 6, a 

20 separation roller 7, a transport roller 8 and a pair of de- 
livery rollers 9. An example of a separation provision 
suitable for use in feeder stations 1 according to the ex- 
emplary embodiment shown is described in more detail 
in U.S. patent specification 5,362.037, which is hereby 

25 referred to. 

[0014] A position of the finishing assembly designated 
1' is empty, apart from delivery rollers serving for feed- 
through of documents which are to be passed from up- 
stream feeder stations along that position 1 '. At this po- 

30 sition 1*. for instance the same feeder station as the 
feeder stations 1 can be placed, but also a special feed- 
er station or a station for carrying out special operations, 
such as stamping passing documents or providing these 
with a sticker, a sachet or a plastic card. 

35 [0015] The printer 2 is provided with a tray 10 for 
sheets 25 to be printed and a pair of delivery rollers 11 
for each time delivering a printed sheet at a suitable mo- 
ment. The printer 2 is further designed and positioned 
such that the printing of a sheet in each case is com- 

40 pleted before the sheet reaches a waiting position be- 
tween the delivery rollers 11. 

[0016] The feeder stations 1 and the printer 2 link up 
with a feed track 3 having a series of opposite transport 
rollers 12. 13, 14. 

45 [0017] The apparatus shown further comprises an 
aligning station 16 for aligning documents belonging to 
a set and any other postal items, to fomi a stack having 
document edges substantially in alignment on one side. 
[0018] The aligning station 1 6 Is designed as a tennl- 

50 nal station with an aligning surface 1 9 with a stop 26 and 
a discharge track 36 in line with the aligning surface 19. 
Upstream of the aligning surface, the aligning station 1 6 
has transport rollers 27, 28, 29, 30 and guides 61 , 62. 
The aligning surface 1 9 is defined by a series of rollers. 

55 [0019] The documents can be transported in the feed- 
ing direction as far as against the stop 26 and subse- 
quently be discharged in the opposite direction to a fold- 
ing station 32. The aligned document edges then fonn 
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the trailing edge of the stack, which Is advantageous in 
folding the stack. 

[0020] Opposite the aligning surface 19, a conveyor 
belt 1 7 Is arranged, which runs approximately parallel 
to the aligning surface 1 9, can exert some pressure on s 
the aligning surface 19 and has a greater coefficient of 
friction relative to documents than does the aligning sur- 
face 19, which moreover is provided with rollers for fur- 
ther limiting the friction between documents and that 
surface. By driving the belt 1 7 in the direction of the stop 
26, documents present between the aligning surface 1 9 
and the belt 1 7 can be urged against the stop 26, so that 
the document edges are mutually aligned on the side of 
the stop 26. 

[0021] By driving the conveyor belt 17, a document 
can be moved over the surface 1 9 as far as against the 
stop 26. A next document, which has been partly passed 
between the preceding document and the conveyor belt 
17, will, moving over the preceding document, likewise 
move as far as against the stop 26 when the belt 17 Is 
driven in the direction of the stop 26. Thus, successive 
documents can be aligned. 

[0022] The folding station 32 is provided with a first 
and a second pair of folding rollers 37, 38 and 39, 40, 
with the discharge track 36 extending between the fold- 
ing rollers 37, 38 and 39, 40. Provided between the stop 
26 and the folding rollers 37, 38 and 39, 40, respectively, 
are deflectors 41 and 42 for deflecting the edge of a 
stack remote from the stop 26. Arranged opposite a fold- 
ing nip between each pair of folding rollers 37, 38 and 
39, 40 Is a folding knife 43, 44 for pressing a deflected 
portion of a document or a stack of documents into the 
folding nip. 

[0023] After alignment of the documents of a stack in 
the aligning station 16, the stack is first moved against 
the feeding direction and then to the folding station 32, 
whereby, at least if the stack Is to be folded, the edge of 
the stack remote from the stop 26, and a portion of the 
stack contiguous thereto, is deflected along a pair of 
folding rollers 37. 38 or 39, 40 and the stack is subse- 
quently pressed into a folding nip between the folding 
rollers 37, 38 or 39, 40 by one of the folding knives 43, 
44. Thereupon the folding rollers are driven, so that a 
fold is provided in the stack. 

[0024] A folding station and folding method of the type 
as described hereinabove are described in more detail 
in U.S. patent specification 4,985,013, which is hereby 
refen-ed to. 

[0025] Connected to the folding station 32 is an insert- 
er station 33. This inserter station 33 is equipped with 
two trays 34, 35 for envelopes. What can sen/e as a ba- 
sis for such an inserter station is an inserter station de- 
scribed in more detail In the European patent application 
having publication no. 0781671 . The inserter station has 
an envelope track 4 and an exit 16 for packaged mall 
pieces. 

[0026] At the beginning of the setting and production 
operation represented in Fig. 2, first, in a setting phase, 



during a selection step 100, one or more properties of 
the finishing assembly are determined which are asso- 
ciated with the series of mail pieces to be produced. 
These can be, for instance: the inserts 20, 21 , 23 need- 
ed for the mail pieces, and their positions, the required 
type of sheets 25 to be printed, required type(s) of en- 
velopes, the number of required feeder stations, the set- 
tings of the folding station, the position of the stop 26, 
the presence of special stations at the position 1'. the 
presence of a franking unit, etc. 
[0027] The properties can have been priorly deter- 
mined and subsequently stored in a memory 651 linked 
with a control unit 65 of the finishing assembly. At the 
start of the operation, a set of properties (also refen-ed 
to as job setting) that apply to the production of a mail 
piece or, as Is more usual, a series of mail pieces, is 
selected from the memory by a user. If the properties of 
the finishing assembly for the kind of mail piece to be 
produced have not been priorly detemnined, the proper- 
ties can, after being inputted, be stored in the memory 
651 , so that in a next production operation of the same 
kind-of mail pieces the data regarding the required set 
of properties can be readily retrieved again. Determining 
the properties of the finishing assembly that are desired 
for a series of mail pieces and inputting the data Involved 
in the memory can be done by third person, not being 
an operator, for instance a technician of the manufac- 
turer or a specially trained employee. 
[0028] After a set of properties has been established, 
the control unit 65, in detennining step 101 , detemnines 
the physical properties thereof that are to be changed 
manually. It wilt be clear that automatically modifiable 
properties of the finishing assembly can be automatical- 
ly modified under the control of the control unit 65. The 
properties to be modified manually, however, must be 
adapted by the operator. Automatically modifiable prop- 
erties are known per se and are therefore not discussed 
for the sake of brevity. The properties to be changed 
manually can be, for instance: the types of document 
that must be present In the respective feeder stations 1 , 
the presence of a particular type of station at the position 
1' and downstream of the inserter machine 33, the size 
of the sheets 25 to be printed, the position of the stop 
26 and the kind of envelopes that must be present in the 
envelope feeder stations 34, 35* 
[0029] After detennination step 101 , the control unit 
65, in step 103, determines the difference between the 
selected manually modifiable properties and current 
properties of a current condition of the finishing assem- 
bly. To that end, first, in step 104, the current properties 
of the current condition of the finishing assembly are 
registered. To that end, the apparatus is provided with 
sensors 63, 64, 70-73 linked with the control unit 65, 
which sensors can measure the quantities relevant for 
the respective property and, on the basis thereof, can 
provide signals that represent the respective properties 
to the control unit 65. As a result, the control unit 65 can 
determine the difference between the current condition 
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and the required properties. 

[0030] It is also possible, however, to determine the 
current properties relying on the set of properties that 
applied to the preceding production operation (step 
1 02). The data regarding the set of properties that ap- s 
plied during the preceding production operation are 
stored in the memory 651 and can be retrieved there- 
from by the control structure 65 and be compared with 
the properties determined. Determining the difference 
between the current condition and the required proper- 
ties can thus also be done without actual observations, 
so that sensors can be saved. 
[0031] For determining postal items present in the 
feeder stations 1 and sheets present in the printer 2, a 
scanner 63 is an^nged along the transport track 3, 
downstream of the feeder stations 1 and the printer 2. 
The stations 1 and the printer are controlled one by one 
to feed an item, and these are scanned by the scanner 
63. Thus, only one scanner can suffice for scanning 
Items from all stations 1 and the printer 2. For observing 
envelope types in stations 34, 35, sensors 72, 73 are 
provided. In the embodiment shown In Fig. 1, the sen- 
sors 72, 73 are designed as digital cameras which can 
make a recording of the upper side of a stack of enve- 
lopes. The recording made by the cameras is then in- 
putted into the control unit 65 and compared with images 
of postal item types as stored in the memory 651 , so 
that the item type present can be detemnined and com- 
pared with the item type according to the required prop- 
erties. 

[0032] In Fig. 1, further sensors 71 In the fonn of con- 
nections with several electrical contact points are placed 
which can each detect the presence of a feeder station 
In the respective position and, on the basis of a signal 
received via the contact points, can further identify the 
type of feeder station. At the stop 26 a sensor 70 is 
present which detects the position of the stop, and the 
folding station is provided with a detector which can de- 
tect the position of deflectors 41 , 42. 
[0033] After In step 1 03 the difference between the re- 
quired properties and the cun^ent properties has been 
detemnined, the difference detemnined is represented in 
representation step 105. Such representation can be 
done in any humanly perceptible form. According to this 
example, the difference is represented on a display 67. 
It Is also possible, however, to provide the control struc- 
ture 65 with a speech module and to communicate the 
difference to the operator by way of speech via a loud- 
speaker 66. Communication to the operator Is then also 
possible without the operator being in the immediate vi- 
cinity of the display 67, which enables faster filling of the 
trays 5, 1 0, because the operator does not need to look 
at the display ail the time. As the difference between the 
current condition and the properties to be changed is 
displayed, the operator can readily see what operations 
he must perfonn to bring the apparatus In the condition 
required forthe mail piece to be produced. The operator 
thus does not himself need to detennine the differences 



and the operations to be performed, but only needs to 
adjust the differences displayed, so that the risk of errors 
is reduced. As perfonning manual settings is thus sim- 
plified, also the necessity of automatic setting is ren- 
dered less urgent As a consequence, without serious 
disadvantage, actuators for automatic setting can be 
saved upon. 

[0034] The finishing assembly, depending on the set- 
ting of the finishing assembly selected by the operator, 
can also determine which operations are to be per- 
formed for removing the differences established in step 
103 (step 106) and display the operations to be per- 
fonned (step 1 07). A combination of representation step 
1 05 and detemnining and representing the operations to 
be perfomned is also possible. In that case, for Instance, 
the difference is depicted on a display in the fomn of an 
image of the apparatus with the differences highlighted 
and the operations to be perfonned represented in a ta- 
ble next to the image. 

[0035] It is also possible in each case to represent on- 
ly a portion of the operations to be pert omned In the step 
107 and subsequently, in a step 108, to detennine 
whether any further operations are to be perf onmed and, 
if so, to represent a next one of residual operations. As 
a result, it Is checked in each case whether the operator 
has perfomied the operation, or at least has reported it 
as performed, and the operator only needs to remember 
and perfonn the step represented. 
[0036] The operator's chief actions are tilling the feed- 
er stations 1 and the envelope feeder stations 34, 35 
with the correct postal item types, such as documents, 
inserts and envelope types. To prevent en-ors in this re- 
gard, in representing the operations to be perfomned, 
the item types to be loaded can be represented. To fur- 
ther reduce the risk of errors, also the feeder station 
where a specific document type is to be entered can be 
represented. Such representation can be effected, for 
instance, by depicting a property of the item type on the 
display 67. This properly can be, for instance, the ap- 
pearance of the front of the document, a title of the doc- 
ument, an identification code of the document, the size 
of the document or the kind of paper of the document. 
[0037] After difference step 103 and the representa- 
tion step 105 and/or steps 106, 107 have been carried 
out, the cun-ent properties, as far as necessary, can be 
modified into the required properties, and with the pro- 
duction apparatus mail pieces can be produced with the 
system settings detemnined. 



Claims 

1. A method for producing mail pieces in a mail pro- 
duction apparatus, starting from physical postal 
items, comprising: 

selecting a required operating condition of the 
mall production apparatus applying to the pro- 



15 



20 



25 



30 



35 



40 



45 



50 



4 



11/17/2003, EAST Version: 1.4.1 



7 



EP1 219 469 A1 



8 



ductton of at least one mail piece; 
determining at least one physical property to be 
realized manually of said required operating 
condition; 

registering at least one current physical prop- 
erty of a current condition of said mall produc- 
tion apparatus; 

detennining a difference between said at least 
one current physical property and said at least 
one property to be realized manually of said re- 
quired operating condition; 
representing an Indication associated with said 
difference in a humanly perceptible form; 
manually changing said at least one current 
physical property, such that said difference Is 
removed; and 

composing said at least one mail piece from 
physical postal items with said mail production 
apparatus in said required operating condition. 

2. A method according to claim 1 , wherein at least one 
property of said current condition Is determined by 
detemiining at least one property of a directly pre- 
ceding operating condition. 

3. A method according to claim 1 or 2» further compris- 
ing: 

detennining operations to be perfonned manu- 
ally for bringing said mail production apparatus 
from said current condition into said required 
operating condition; and 
representing said operations to be performed 
manually in a humanly perceptible fomri. 

4. A method according to claim 3, further comprising: 

each time after an operation has been per- 
fomned, again registering the current condition 
of said mall production apparatus; and 
representing in humanly perceptible form at 
least one residual operation of said operations 
to be perfomned. 

5. A method according to any one of the preceding 
claims, further comprising: 



wherein representing said difference com- 
prises representing at least one type of physical 
postal Items to be loaded. 

5 6. A method according to claim 5, further comprising 
representing at least one loading position for phys- 
ical postal items of said at least one type that are to 
be loaded. 

10 7. A method according to claim 5 or 6, wherein repre- 
senting said at least one type of physical postal item 
types to be loaded is carried out by representing a 
property of physical postal items of said at least one 
type that are to be loaded. 

15 

B. A method according to any one of claims 5-7, 
wherein loaded physical postal items are registered 
by said mail production apparatus by scanning and 
registering a property of each of the types of loaded 
20 physical postal items. 

9. A computer program for supporting manual prepar- 
atory operations foroperationaiizing a mail produc- 
tion apparatus, comprising instructions for: 

25 

detennining data regarding a required operat- 
ing condition applying to the production of at 
least one mall piece; 

detemiining at least one physical property to be 
30 realized manually of said required operating 

condition; 

registering at least one current physical prop- 
erty of a current condition of said mail produc- 
tion apparatus; 
35 detennining a difference between said at least 

one current physical property and said at least 
one property to be realized manually of said re- 
quired operating condition; and 
causing an indication associated with said dif- 
40 ference to be represented In humanly percep- 

tible form. 

10. An information carrier provided with machine-read- 
able data constituting a computer program accord- 

45 ing to claim 9. 

11. A mail production apparatus for producing mail 
pieces, starting from physical postal items, compris- 
ing: 



detennining types of physical postal items as- 
sociated with said required operating condition; 
registering physical postal items loaded into so 
said mail production apparatus; 
determining a physical postal item type of said 
loaded physical postal items; and 
determining a difference between types of 
physical postal items associated with said re- ss 
quired operating condition and said types of 
loaded physical postal items; 
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at least one finishing assembly for producing 
physical mail pieces; 

a sensorfor registering a current physical prop- 
erty of a current condition of said at least one 
finishing assembly; 
representation means; and 
a control structure communicatively linked with 
said finishing assembly, said sensor and said 
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representation means, said control structure 
being provided with code for: 

determining data regarding a required op- 
erating condition applying to the production s 
of at least one mail piece; 
detennintng at least one physical property 
to be realized manually of said required op- 
erating condition; 

registering at least one cun-ent physical to 
property of a current condition of said fin- 
ishing assembly; 

determining a difference between said at 
least one current physical property and 
said at least one property to be realized '5 
manually of said required operating condi- 
tion; 

causing an indication associated with said 
difference to be represented by said repre- 
sentation means; and ^0 
causing said at least one mall piece to be 
composed by said finishing assembly In 
said operating condition. 



least one type of physical postal items to be loaded. 

16. An apparatus according to claim 15, wherein said 
control structure is further arranged for representing 
with said representation means, in addition to the 
or each type of physical postal Items to be loaded, 
a loading position for physical postal items of that 
type to be loaded. 

17. An apparatus according to claim 15 or 16, wherein 
said control structure is further arranged for repre- 
senting a property of physical postal items of said 
type to be loaded. 

1 8. An apparatus according to any one of claims 1 5-1 7, 
wherein said Item sensor is arranged for registering 
an item property of said loaded physical postal 
items. 



12. An apparatus according to claim 11, further com- 2S 
prising a memory structure communicatively linked 
with said control structure for storing data which 
represent a directly preceding operating condition, 
wherein said control structure is further arranged for 
detemiining at least one property of said cun^ent 30 
condition by determining at least one property of 
said directly preceding operating condition. 

13. An apparatus according to claim 11 or 12, wherein 
said control structure is further arranged for deter- 35 
mining operations to be performed manually for 
bringing said finishing assembly from said cunrent 
condition into said required operating condition and 
representing said operations to be performed with 
said representation means in humanly perceptible 
fonn. 



14. An apparatus according to claim 13, wherein said 
control stmcture is further arranged for registering 
the current condition again after the performance of 45 
one of said operations to be perfonmed, and repre- 
senting in humanly perceptible fomn at least one re- 
sidual operation of said operations to be perfomned. 



1 5. An apparatus according to any one of claims 11-14, so 
further comprising an item sensor communicatively 
linked with said control structure, for registering 
loaded physical postal Items, wherein said control 
structure is further arranged for detemnining physi- 
cal postal item types associated with said required ss 
operating condition, registering loaded physical 
postal items, detenmlning at least one type of said 
loaded physical postal items; and representing at 
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